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A research experiment, conducted aboard the USS SAN 
PABLO for the purpose of studying temperature structure 
in the waters of the Tongue of the Ocean from 4 to 20 March 
1960, is described. The data have been tabulated and listed 
as Appendixes to the report. Analysis of the data has not 
been completed; however, a preliminary examination shows 
that internal waves play a large part in the fluctuation of 
thermal structure in this area. 


FOREWORD 


In 1958, the Hydrographic Office was assigned the responsibility for 
the development of an Antisubmarine Warfare Environmental Prediction 


System (ASWEPS). This system is a five-year program designed to provide 


the Fleet with continuing environmental information and predictions in 
support of antisubmarine warfare operations. 


Of paramount importance in the prosecution of this program is the 


availability of an oceanographic research vessel instrumented especially 


for ASWEPS requirements. This report deals with a research experiment 


conducted aboard the USS SAN PABLO (AGS-30) in the Tongue of the Ocean 


from 4 March to 20 March 1960. It is narrative in nature, containing a 


tabulation of the data, as well as generalizations resulting from a 


cursory examination of the data. 
It is believed that analysis of the data obtained from this experiment 


will contribute significantly toward the development of a prediction 


technique for the thermal structure of the ocean. 
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I. INTRODUCTION 


A research experiment was designed and implemented to study the 
interaction of the ocean and atmosphere and to relate these effects to 
the problems involved in the ASWEPS program. An oceanographic research 
team, consisting of nine Oceanographers, one Physical Science Technician, 
one Electronic Engineer, and two Electronic Development Technicians, was 
assigned to the USS SAN PABLO (AGS=-30) to conduct the field work. The 
Tongue of the Ocean (TOTO) was selected as the most appropriate site for 
the experiment because it is a unique feature in the ocean with its rather 
steep slope and extremely flat and deep bottom and pESRteS of the avail- 
ability of a 3=-point mooring system installed at 24 35'N, 77°34'W. In 
addition, environmental results obtained aboard the USNS GIBBS during a 
preliminary survey of the TOTO in December 1959 and the work of the 
Woods Hole Oceanographic Institute and the University of Miami indicated 
that the TOTO would serve as an excellent field laboratory for the study 
of internal waves. Eighteen oceanographic stations were occupied, 
including a 5-day anchor station at the 3-point mooring system southeast 
of High Cay and a 2-day anchor station just east of Big Wood Cay. Figure 
1 shows the approximate locations of the stations occupied in the TOTO. 


II. RESEARCH EXPERIMENT 


The experiment was conducted to determine the distribution in time 
and space of the horizontal and vertical temperature field; the energy 
exchange between the sea and the atmosphere was studied, particularly 
with respect to changes in the vertical temperature structure; data were 
obtained for use to evaluate the advective term in the distribution 
equation; studies of the density structure were accomplished by means of 
temperature and salinity measurements; and associated meteorological data 
were obtained to supplement the above. Since density is a governing 
factor in the behavior of internal waves, oceanographic casts were made 
to measure this variable. From the system of anchored buoys (thermal 
array) recording concurrently, it is believed that wave length and speed 
of propagation of the internal waves can be derived. Appendix I outlines 
a plan and proposed method of analysis for the study of internal waves. 
Time series data produced by the thermal array will be subjected to 
power spectrum analysis and the results will be used as a basis for the 
development of a prediction technique for thermal structure. 


A. THERMAL ARRAY 


Temperature measuring devices were assembled in an array. This was 
accomplished by using the anchoring cables of the permanent mooring 
bridle system, to which were attached 19 wire resistance thermometers 
at selected depths; an ll-point thermistor chain streamed from the USS SAN 
PABLO, and by lowering BT's. A schematic diagram of this installation 
is shown in Figure 2. Results of previous surveys in the TOTO indicated 
the depth of the thermocline at approximately 400 feet. Accordingly, 
the electrical cable and sensing elements were fabricated for this depth. 


Because the layer depth extended to 650-700 feet during this period, 
all probe depths were modified aboard ship to cope with this unexpected 
phenomenon. 


The array was designed in the form of three triangles with the apex 
of each at buoy A. The large triangle was formed by buoys A, B, and C, 
the length of the sides being 1500 feet. The medium triangle was formed 
by buoy A and two dan buoys D and E hung from polypropylene rope, 150 
feet from the apex A. The small triangle was formed by buoy A and two 
dan buoys F and G hung from polypropylene rope, 50 feet from the apex A. 
Spongex floats were used to give the electrical cable the necessary 
buoyancy. The data from the resistance thermometers were printed out on 
chart paper by two Brown recorders, twenty seconds being required to scan 
all nineteen probes. Figure 3 shows part of the array streamed from 
the USS SAN PABLO to one of the mooring buoys and Figure 4 shows a 
close-up of one of the mooring buoys. 


Another component of the thermal array consisted of a thermistor 
chain streamed from the USS SAN PABLO. This equipment was fabricated at 
the Hydrographic Office ,using 14-conductor Vector cable and eleven 
thermistor probes plus a pressure element. The chain was constructed 
so that the pressure element and the last thermistor probe could be 
lowered to at least 1200 feet. Each probe consisted of a previously 
calibrated bridge circuit and provided a precise voltage to a DYMAC 
voltage = to - frequency connector, which in turn was counted and then 
digitally presented on paper tape at the rate of twelve data points 
every 65 seconds. Five of the thermistor probes malfunctioned so that 
data were collected at depths of 580, 650, 670, 690, 730, 750 and 770 
feet, respectively. 


Mechanical 900-foot BT's and paired reversing thermometers on the 
Nansen bottles were used to supplement the temperature data from the 
thermal array. 


B. OTHER PARAMETERS 


In order to arrive at a satisfactory technique to obtain solar 
irradiation measurements at sea, the SAN PABLO was instrumented with 
pyrheliometers, incident sensing from the stem and deckhouse, and 
reflected sensing from the stem and port/starboard booms. Flat-plate 
radiometers were also utilized at the stem location to record long-wave 
incoming/reflected values. For this investigation, Daystrom-Weston 
Corporation recording instruments, with specially furnished ranges, 
were installed. The instruments were found to perform well within 
field requirements and with the flexibility of ranges available, many 
erratic patterns previously doubtful are now believed to be fully 
documented. Figure 5 shows the radiation instrument action used. 


The Roberts Current Meter was used to obtain profiles of water 
movement. The meters presented no problems and a good set of current 
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The Roberts Current Meter was used to obtain profiles of water 
movement. The meters presented no problems and a good set of current 


data was obtained while on anchor station. 


Wave data were obtained using the "Splashnik'', developed by the David 
Taylor Model Basin, as the basic sensing element. The system consists of 
a buoy assembly containing a transducer and transmitter, a wide band FM 
receiver, an electronic low pass filter, and a recorder. The transmitter 
emits a signal that varies in frequency proportional to the acceleration 
imparted to the buoy assembly by wave action. This signal is received by 
the antenna mounted on the ship and is fed into a receiver. In the 
receiver, the frequency changes are converted to a varying de voltage 
which is proportional to the acceleration. The de voltage is placed on 
the input of an adjustable low pass filter which cuts off the signals 
produced by the surface chop of the sea, but passes unaltered the lower 
frequency signals produced by the larger and longer waves. The output of 
the filter unit is then recorded on magnetic tape. Figure 6 shows the 
float assembly, or "Splashnik", of the wave height telemetering buoy 
system. 


Oceanographic casts, using the Nansen bottle and paired reversing 
thermometers, were made for obtaining water samples in order to compute 
density. 


Meteorological data were obtained using standard equipment, as well 
as time-lapse photographs of cloud cover. Wind measurements were made 
at three levels. 


III. INSTRUMENTATION TEST AND EVALUATION 
A. ELECTRIC CABLE REELS 


Installed aboard the survey vessel were two models of newly-manufac- 
tured electric cable reels of 12,000 and 2,000 foot capacity, respectively. 
Figure 7 shows the smaller cable reel and winch. These units, designed to 
operate with electrically conductive cable (six conductors), offer infinite 
speed control in both powered lowering and hoisting positions and have the 
advantageous feature of rapid interchangeability of the reels. Approxi- 
mately 30 lowerings were made with the smaller unit, utilizing two models 
of electronic bathythermographs. Operation was found to be smooth and 
trouble free. In addition, since there was no universal connector for 
both BT's, drums were changed daily. This operation was performed in 
about 10 minutes with insignificant delays in data acquisition. 


B. ELECTRONIC BATHYTHERMOGRAPHS 


Two models of an electronic bathythermograph, the WHOL Subaqueous 
Temperature Probe and the HYDRO Linear Thermistor System were tested during 
this period with excellent results. Briefly, both consist of a dc 
pick-off and self balancing resistance bridge circuit with a thermistor 
sensor as the variable leg. This was the first deepwater test of these 
instruments, both of which have a 600 psi (1350 foot) depth limitation. 


Figures 8 and 9 show a comparison of the traces obtained by the electronic 
BT's with the corresponding standard Nansen cast and 900 foot mechanical 

BT. A statistical analysis of the electronic BT data collected on this 
cruise will be made as compared to other methods of temperature-depth 
measurements. Data collected from future tests will likewise be analyzed, 
and from these results a final design will be selected. Figure 10 

shows the WHOL electronic BT and Figure 11 shows the HYDRO linear electronic 
BT. 


IV. OCEANOGRAPHIC AND METEOROLOGICAL OBSERVATIONS 


This section is a resume of the kind and quantity of data obtained. 
These data are tabulated in the Appendixes as indicated below. 


A. TEMPERATURE DATA 


The following methods were used to obtain temperature with depth 
data. In general, when two or more instruments were used simultaneously, 
the data agreed well. 


1. Mechanical 900' BT's - 801 BT's were obtained to an average 
depth of 840 feet. The data, 24360 data points, are presented in 
Appendix II. 


2. Hydro electronic linear BT - 14 traces down and 
14 traces up were plotted by the X°Y¥ recorder. 


3. WHOL electronic BT - 19 traces down and 19 
traces up were plotted by the X-Y recorder. 


4. Thermistor Chain - Approximately 24 hours, or 15,440 data 
points, of continuous data were recorded. The data have not been completely 
reduced at this time, 


5. Reversing thermometer - 645 data points were obtained and 
are presented in Appendix IIL. 


6. Thermal array - Approximately 26 hours of continuous data 
were recorded on two 12-point Brown recorders. However, only 17 hours of 


the data are considered useful and the data taken at the 700' depth are 
presented in Appendix IV. Data from all sensors total 61,200 data points. 


B. SEA AND SWELL 


Visual observations were made every 15 minutes. Approximately 1/2 
hour of Splashnik data was recorded on magnetic tape. 


C. CURRENTS 


Eighty-seven current profiles at seven depths were obtained, repre- 
senting 616 data points. The data are presented in Appendix V. 


D. OCEANOGRAPHIC CASTS 


Forty-three Nansen casts were made, including five deep casts and 
representing 645 data points each of temperature, salinity, and computed 
sigma - t and sound velocity. The data are presented in Appendix III. 


E. METEOROLOGICAL DATA 
These data were obtained with standard meteorological instrumentation. 


1. Air temperatures - 216 hours of wet and dry bulb data 
were obtained. 


2. Winds - Wind speed and direction were measured at the 
mast and bow. The bow-height sensor measured wind speed on a continuous 
basis. 


3. Radiation - Continuous recordings were made using five 
pyrheliometers and one flat-plate radiometer. 28,800 data points were 
obtained with the pyrheliometers and are presented in Appendix VI. 


V. SHIPBOARD DATA REDUCTION 


Data reduction and processing were successfully completed aboard a 
Navy oceanographic vessel for the first time. Six hour watches were 
maintained continuously in the data center established aboard the 
USS SAN PABLO. Meteorological data, mechanical BT's, ocean casts, and 
thermistor chain data were encoded and key punched onto IBM cards. 
The data were checked and verified aboard ship and publication listings 
obtained upon return to HYDRO. 


VI. PRELIMINARY EXAMINATION OF OCEANOGRAPHIC DATA 


The Tongue of the Ocean is widely recognized for its unique features, 
particularly with respect to size, shape,and depth. To what extent the 
geometry of the Basin completely influences the physical properties is 
not known. However, the distribution of these physical properties is 
apparently influenced by changing climatic conditions, prevailing 
meteorological situations, and the oceanographic circulation patterns 
east of the Bahamas. Local changes, particularly internal water move- 
ments, appeared to be related directly to the configuration of the ocean 
basin. 


A. CURRENTS 


To determine the circulation pattern in the Tongue of the Ocean, 
density currents were computed relative to the 300-meter level. Com- 
parison of these currents with actual hourly observations taken during 
the period 9 to 13 March at the moor show excellent agreement. Analyses 
of dynamic current data indicate a circulation pattern in which water 


courses southward through the eastern portion, gradually curves westerly, 
and then sets northward through the western portion. Further analyses 
of these data suggest the possibility of two major eddies, one located 
between the northern and central transect and the other located between 
the central and southern transect. 


Previous investigations have shown the currents in this area to be 
weak and subject to influence by prevailing winds. A review of the 
currents while in the mooring bridle substantiates this latter fact, but 
also shows current speeds as great as 1 knot. The most striking example 
of wind-driven currents can be seen when comparing data for 11 and 12 
March. During this period, water movement in the upper layer changed 
almost 180 under the influence of strong northerly winds; maximum speeds 
were obtained coincident with maximum winds. The following statements 
are relevant to the 87 observations made during the period 9 to 13 March: 


1. Current gradient 10 to 100 meters: 
Average, 0.2 knot; range, 0.0 to 0.8 knot 


2. Current speed at 10 meters: 
Average, 0.5 knot; range, 0.0 to 1.0 knot 


3. Prevailing current direction 10 to 100 meters : northeasterly 


4. Current direction variation 10 to 100 meters : 
Average, 40 ; range, 0 to 160 (Difference decreases the 
longer a wind persists from one direction) 


5. The strongest current (1.0 knot) was observed setting 
southeast during a northeasterly wind whose speed increased 
from 16 to 24 knots in 4 hours. 


6. Below 100 meters, the current speed averaged about 0.3 
knot with a range from <0.2 to 0.5 knot the first day on 
station. The direction varied from northerly to east- 
northeasterly. The remainder of the time the current 
speed averaged about 0.5 knot with a range from <0.2 to 
0.7 knot. The direction varied from north-northeasterly 
to southeasterly. 


B. TEMPERATURE - 
1. Surface 


The oceanographic observations collected during the Tongue of 
the Ocean survey clearly demonstrate the homogeneity of the water masses. 
Sea surface temperatures varied from a minimum of 23.76 to a maximum 
of 24.10°C, or a difference of 0.34°c (0.61°F). From Tinker Rocks to 
Green Cay, temperatures showed an increase from 23.76 C to 23.99 C, the 
latter temperature being measured in the vicinity of Green Cay. Similarly, 


the distribution of sea surface temperature over the northern portion, 

from near Mastic Point to Goulding Cay, showed_a corresponding increase 

in temperature, with values ranging from 23.84 C in the western sector 

to 23.94°C in the eastern sector. On the other hand, the variation of 
temperature along the central transect, extending from station 10 to 
station 12 showed a decrease in sea surface temperature with values 

ranging from 24.00 C in the western sector to 23.87 C in the eastern sector. 
The general trend of sea surface temperature along a longitudinal axis 
extending from station 1 to station 17 showed that highest temperatures 
were observed in the northern one-third of the survey area. 


2. Vertical Cross Sections 


a. The oceanographic stations which were taken on a line extending 
from Tinker Rocks to Green Cay, stations 3 through 6, show the same 
general properties at each location (Fig. 12). The vertical distribution 
of water temperature showed an increase between the surface and inter- 
mediate depths with values ranging from 0.16° to 0.24°C between stations 
3 and 4. Although less marked, a similar positive temperature gradient 
existed between stations 5 and 6 with temperature increases ranging 
from 0.20 to 0.04 C. The depth of maximum temperature was deepest at 
station 4, 135 meters, and shallowest at station 3, 70 meters. The 
main thermocline began at a depth of approximately 140 meters at station 
3 and sloped downward toward the east to a depth of approximately 150 
meters. 


b. The transect in the central portion of the survey area, 
namely stations 10 through 12 (Fig. 13), also shows temperature increases 
at depth; however, the magnitude of these temperature increases is not 
as great as in the southern transect. Specifically, at station 10 the 
surface layer is characterized by a decrease in temperature of approxi- 
mately -5 C to a depth of 20 meters and then a very slight increase of 
-2 C to 35 meters. A gradual decrease in temperature was observed 
from this depth to the main thermocline, which began at approximately 
180 meters. On the other hand, the intrusion of warm water can be noted 
at stations 11 and 12 at depths of approximately 80 and 140 meters at 
station 1 and at depths of 10 and 100 meters at station 12. The main 
thermocline along this transect appeared roughly horizontal at the 185- 
meter level between stations 10 and 11 and then depths generally de- 
creased, the thermocline sloping gradually upward to depths of 150 meters. 


c. The transect for the northern portion, stations 15 to 18, 
Figure 14, demonstrated characteristics similar to those observed in the 
central and southern portions. At all stations, positive temperature 
gradients were noted at depth, the strongest of these being found at 
stations 16 and 17 where temperature increases on the order of .12C 
were found. One striking feature not in evidence at the southern 
transect was a core of colder water at approximately 100 meters between 
stations 16 and 17. Apparently, this tongue of colder water was trapped 
by intrusion of warmer water at the 150 meter level. The main thermocline 


generally sloped downward from west to east from approximately 135 meters 
at station 15 to 170 meters at station 18. 


3. Longitudinal Cross Section - The longitudinal cross section, ex- 
tending from south to north (Fig. 15), shows the same general features 
described in the latitudinal cross sections. The main thermocline 
slopes downward from south to north, from a mean depth of 150 meters at 
station 4 to a maximum depth of 190 meters at station 13. The factors 
producing such a change can be attributed to either piling up of water 
under wind pressure or tidal influence. The direct cause cannot be 
determined precisely inasmuch as the survey was conducted in approxi- 
mately 4 days. 


ps 4. Anchor Station Data - Surface temperature of the TOTO water at 
24° 35'N, 77 34'W ranged from 23.61 to 23.99 C, or a range of 0.28 C, 
during the six days SAN PABLO was tied in the mooring bridle system. 
During this same period of time, layer depth fluctuated from 525 feet 
to 695 feet, or a range of 170 feet. Daily fluctuations of layer depth 
were as follows: 


Day Layer Depth Range of Layer Depth 
March Feet Feet 
7 580-650 70 
8 595-640 45 
9 605-685 80 
10 650-695 45 
11 605-685 80 
12 610-655 45 
13 530-655 125 
14 5252575 50 
C. SALINITY 


1. Surface - The horizontal distribution of surface salinity shows 
a gradual increase from the entrance of the Tongue of the Ocean,southward. 
At the southernmost tpansect, salinity values ranged from 36.60 /00 on the 
western side to 36.75 /00 on the eastern side. At the northernmost 
transect, values were nearly the same, displaying properties typical of 
open ocean conditions. The transect extending across the central portion, 
on the other hand, showed higher salinity values on the western side 
than on the eastern side. Under normal conditions, higher salinity 
values would be expected on the eastern side, principally due to shoalness 
of the water area and its ability to produce high saline water. go@linity 
values along the central transect varied from 36.70 /00 to 36.52 /00. 


2. Vertical Cross Sections 


a. Stations 3 through 6 - Approximately 4 hours were required 
to occupy stations 3 through 6; therefore, the data obtained on this 


eross section are nearly synoptic in nature. Analysis of all salinity 
profiles for this period show an intrusion of higher saline water at 
depths ranging from 140 meters at station 3 to 70 meters at station 6 
(Fig. 16). Probably, this intrusion of high saline water originates 

from the shoal water area surrounding the Tongue. The magnitude of the 
salinity increase ranges from .39 /00 at station 3 to .08 /00 at station 
6. A marked halocline exists below the depth of maximum salinity, with 
gradual decreasing salinity values to depths of 600 meters. For the mest 
part, the halocline slopes generally upward from west to east. 


b. Stations 10, 11 and 12 - As in the southern transect, these 
stations were occupied during a three to four hour period; and hence, 
are nearly synoptic. Similar properties can be found in this transect as 
were found in the southern transect. First, the increase in salinity 
with depgh can be found at each station. ghis salinity increase varies 
from .26 /00 at the western station to .40 /00 at station 11 to .35 /00 
at the easternmost station (Fig. 17). The depth of maximum salinity 
ranges from 160 meters at station 10 to 180 meters at station 11 to 
150 meters at station 12. The halocline that exists below these depths 
is quite marked, with salinity values decreasing gradually. 


c. Stations 15 through 18 - Although the horizontal distribution 
of sea surface salinity shows little change between stations 14 and 18 
(Fig. 18), the vertical distribution shows a radical change at each 
station. As in the previous transects, the intrusion of high saline 
water can be found at approximately the same depths. For example, at 
station 15, the increase in salinity from the surface to 190 meters is 
-28 /00. Similar increases can be found at the other stations, with 
gradients ranging from .31 /00 at station 16 to .379/00 at station 18. 
The depth of maximum salinity along this transect is nearly horizontal, 
ranging from 190 meters at station 15 to 185 meters at station 16, 170 
at station 17 to 180 at station 18. The salinity decrease below this 
level is less marked than at the southerp transects, and in all obser- 
vations, salinity values are above 36.00 /00. 


3. Longitudinal Cross Section - Figure 19 has been prepared to show 
the longitudinal distribution of horizontal and vertical salinity 
variations in the Tongue of the Ocean. This figure clearly illustrates 
the general increase in surface salinity values, with highest readings 
being obtained in the southern portion and lowest values being obtained 
in the northern portion. It also clearly illustrates the intrusion of 
high saline water throughout the entire Tongue of the Ocean. Figure 
19 illustrates that the depth of maximum salinity slopes downward 
from a least depth of 100 meters at station 1 to a maximum depth of 
180 meters at station 11. Variation in salinity below these depths 
appears generally constant. On the other hand, the distribution of 
salinity above this level varied considerably from north to south. The 
Tongue of the Ocean appears to be divided into two cells, one being typical 
of the region between station 1 and station 7 and the other being typical 
of the area between stations 7 and 18. The isohalines between station 7 


and 18 slope gradually downward, and the surface values of 36.77°/00 at 
station 7 can be found at a depth of 140 meters at station 18. 


D. DENSITY 


1. Surface - The horizontal distribution of surface density shows 
highest values in the southern portion of the Tongue. Density values 
(expressed as sigma - t) increase from 24.78 along the northern transect 
to 25.09 at the southernmost station. In general, the highest density 
values are found along the western portion of the basin and minimum 
density values are found along the eastern portion of the basin. An 
example of this horizontal change can be found by comparing the values 
along the midtransect. In this example, density values range from 
24.95 at station 10 to 24.85 at station 12. A similar change can be 
noted at the northern transect, although the magnitude is less marked 
than over the central portion. 


2. Vertical Cross Sections 


a. The vertical distribution of density along the southern 
transect demonstrates that the waters in this region are nearly isopycnal 
(Fig. 20). At station 3, isopycnal conditions can be found to depths of 
about 40 meters, whereas, at station 4 they can be found to depths of 20 
meters. This condition also exists at station 5. At station 6, unstable 
conditions, probably arising from the intrusion of high saline water off 
the shoal banks, creates a density inversion in which density values 
increase from 24.87 to 25.00. The pycnocline commences at approximately 
150 meters at stations 3 through 5 and approximately 170 meters at 
station 6. For the most part, isopycnals along this transect are nearly 
horizontal, except between stations 5 and 6 where a horizontal gradient 
exists causing the isopycnals to slope gradually downward. 


b. Stations 10 through 12 - No evidence of density inversions 
can be found along this transect (Fig. 21). Nearly isopycnal conditions 
prevail from the surface to depths of approximately 50 meters, with a 
gradual increase below this depth. The pycnocline begins at depths of 
approximately 160 meters and the isopycnals are nearly horizontal across 
the entire transect. 


c. Along the northern transect, isopycnal conditions prevail 
from the surface to 90 meters at station 15, decreasing eastward to 
approximately 40 meters at station 18 (Fig. 22). As in the central 
transect, a gradual increase in density can be found between this level 
and the main pycnocline which can be found at approximately 150 meters 
at all stations. 


3. Longitudinal Cross Section - The longitudinal variation in density 
is shown in Figure 23. The most striking feature of this figure is the 
orientation of the main pycnocline, which for the most part is nearly 
horizontal below depths of 150 meters. Above this level, the density 
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change is relatively slight, and the circulation structure described under 
paragraph A, above, is clearly evident. 


VII. CONCLUSIONS 


A preliminary examination of the data shows that internal waves 
play a large part in the fluctuation of thermal structure in this area. 
The data will be carefully analyzed to determine whether the modes of 
oscillation of the internal waves are simple. If they are, the pre- 
diction of thermal structure with reasonable accuracy can be simplified. 


A research vessel, instrumented especially for ASWEPS requirements, 
would allow for the continuation of experiments of this nature. 
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FIGURE 4 MOORING BUOY USED IN THERMAL ARRAY 
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APPENDIX I 
SIMULTANEOUS TEMPERATURE OBSERVATIONS 
AT MEAN DEPTH OF THERMOCLINE TO 
STUDY INTERNAL WAVES 
In planning a survey of temperatures to observe the effect of 
internal wave movement, some assumption about the speed of propagation 
must be made. Three sources of value are available: 

1. E. C. LaFond of USNEL has attributed the movement of sur- 
face sea slicks to the Aeneas of internal waves with resulting water con- 
vergence at the surface just behind the crest of the internal wave. In 
shallow water (approximately 50 feet) off the California coast these 
slicks have been observed to travel at 30 feet per minute. 

2. Preliminary inspection of the 3-buoy temperature records 
made at Texas Tower No. 4 indicates a speed of internal wave propagation 
of approximately 100 feet per minute. 

3. Assuming these waves are gravity waves at the interface 
between two different homogeneous water layers, speed has been calculated 


from the formula (Lamb, 1945): 


_ A hemp 9/k 


picoth kh'+pcothkh 


where p = density of water in lower layer 


density of water in upper layer 


meh 
it 


h = thickness of lower layer 


h' = thickness of upper layer 


k a where X) = wave length 


In TOTO, 29°c and 36.7°/o0 were used for the upper layer, p! = 1.02336. 


The mixed layer is said to fluctuate between 175 and 300 feet; h' was taken 
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as 300 feet and h as 3600 feet. The speed of propagation increases with 
increasing wave length according to the formula; values range from 9 feet 
per minute for 4.5-foot waves (the smallest which can just be observed 
with a 15 sec/cycle time on our recorder) to a maximum of 190 feet per 
minute for 3000-foot (or greater) waves. 

OBSERVATIONAL NETWORK: 

As the internal waves, which will be measured, will vary from one 
lunar day (24.84 hours) to approximately one minute, wave lengths will 
range from 50 miles to approximately 20 feet. To determine the vector, K 
(whose direction is the direction of propagation and whose magni tude ae 
"wave number") as great a spacing of observations as possible is desirable. 
However, this spacing can be no greater than $ Therefore, 3 


different triangular spacings of the temperature sensors used are suggested: 


SPACING VELOCLTY SHORTEST WAVE PERIOD (MINUTES) WHICH 
(FEET) CALCULATED WILL BE DETECTED ASSUMING: 

FROM GRAVITY 

WAVE EQUATION 

ft/min 30 ft/min 100 £t/min 

10 1 3/4 < 1/2 
200 5 13 4 
1730 25 120 35 


The duration of the continuous observation period should be at least 
a week or more to pick up the tidal cycles. 


The depth of the thermal sensors should be at the mean depth of the 
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thermocline as determined by several BT obs over at least a 2-hour period. 
METHOD OF ANALYSIS: 
The method will be by Fourier analysis as follows, in addition to 
single station power spectrum analysis. Four assumptions are made: 

1. The three resistance thermometers are located at the same 
depth near the average mid-depth of the thermocline and are sufficiently 
restrained from swinging as a pendulum to maintain a fixed position despite 
horizontal currents. 

2. The vertical mpgenent of the thermocline is never great 
enough to cause the sensors to be in either the mixed surface layer or in 
the bottom layer of small vertical temperature gradient. 

3. The vertical temperature gradient within the thermocline 
is constant. 

4. Progressive internal wave components in the area have 
infinite crests of constant amplitude but each component moves indepen- 
dently. 

Under these assumptions, the temperature measured by each thermometer 
during an interval of record "T' can be approximated by a Fourier Series 


plus a constant term: 


2mnt = Sn) 


= co 
T (x,y, t)=T+2 Cycos (KipX +Ka,y- = 
n=l 


where: K2,+K2_=K2= (2° 
 Rin® San’ Sn ©," = square of wave number of nth component 
X= wave length of nth component 
Ki,=K,cos 6, 
Kon=K,sin 6, 
Q,= direction of normal to nN infinite crested wave component 
CA=aq+ b4 = square of amplitude of nth component 


8,2 tan”! Ma, phase of nth component 
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Expanding twice: 


T (x,y, t)= 1s {Cn Os(KinX + Kany) cos( emt 5 )+C, sin (K,,X+K,,y)sin( 220! +8) 


=i +2 cos (KiqX+K ny) Gh [cos = cos Sp—sin ema sin 8q]-+sin(KinX+Kony)Ch 


[sin at cos 8n+cos cunt sin Sn 


Substituting an=Cpcosd_, bp=Cpsind, 


iT (x,y, -T +E cos(K,,X +K,y) [on cos cant - Dp sin ud +sin(Ki,X +Kp,y) 


[on sin aut +bpcos rn) 


Example: 3 thermometers in right triangle 


(0,L) 
Lap led > shortest wave length to be measured 
X 
(0, es (L,o) 
ME SERIES 
0,0,t OF TEMPERATURE= T+ 2mnt _» sip Seat 
T( )e F TEMPE! 7 Zon cos cnt bnsin <> 


Solving for a specific value Op of a, by multiplying both sides by cos aud dt and integrating 


from t=o to t=T the term with Ty is zero at both limits of integration since Q is a specific integer, 


the integrand from the right hand portion of the summation becomes -bp sin ennt cos <2 ehh 
which can also be expressed as - 20 si Sele a sin Aun which when integrated 
with limits of t-o and t=T becomes zero for every value of n, and the integrand of the left 


hand term in the summation gives the only contribution and at that only for n=Q: 


+ 
{T%0, 0,t) cos <2 ae dt = cos SEM cog 2k at 

0 ili il 

ani eose™ Bikes | 

> [cos T (n+2)t +cos y(n A)t | dt 

All integrals of this summation are zero except for n=: 


Of ("7 ark ] OQ T 
3) [cos 4m +cos O|dt= 5 


ag= ti (0,0,t) cos ook 


Similiarly solving for bp by multiplying both sides by sin 2ukt ay and integrating from t=o to f=T: 


by: ae T(0,0,1) sin 27AE gy 
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TIME SERIES 
F 2mnt . 
Use T(L,o0,t)= LE Ee ees T+ 3 [oncos KjpL+b, sin Kint| cos => +[ansin KinL- bp, 
cos a L] sin enn 


Solving for Fourier coefficients for a specific value Q of nina similiar manner to preceding 
il 
2f T(L,o,t) cos 2aat dt 
0) 


ap cos Kjpl + be sin Kg l= 
2mit 
+ dt 


ag sin Kip L— bg cos Kgl fTiL,0,10sIn 


Knowing ag and bg solve these simultaneous equations for sin Kj» and cos Kip and thereby 


evaluate Ky 
TIME SERIES 2mnt 
Use T(o,L,t) = Ge aie i Unee T+ > [ences Kopl+bpsin Kop | cos <2 + [ensin Koya lL= 
2mnt 


bn Cos Kan | sin => 


Again solving for Fourier coefficients for a specific value & of n 
Ty 
Gp cos KagL + bysinKagl = +f T(0,L,t) cos + dt 


T 
apsinKag - becos KagL = al T(o,L,t) sin 27At dt 


Solve for sin K5g and cos Kog and thereby evaluate Kog 


Using Kig + K3 y= Kf solve for Kg 
Kig 
eos 
Solve for @9 = cos Kg 
=sin! en) 
Kg 
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APPENDIX IT 
BATHYTHERMOGRAPH OBSERVATIONS 


Depths in feet - temperatures (0.1°F) 
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869 699 169 6TL LEL ZL 2HL EYL EL 2HL OWL OVL OFL OvL OFL THL Tvl THL Zyl EL EL El EL EL EL EvL EvL 


859 699 069 OZL BEL ZhL ZHL ZL ZHL ZHL THL OWL OWL OFL OWL IHL ZHL 2HL EvL EvL EH EL EHL EL EL EVL EvL 


OZL Tel 24L ZL ZL 2hL ZL VL Sel SHlL 2yL 2HL ZL 2HL 2hHL Ev EL EL EvL EvL EvL EvL EL EVL 


259 1S9 899 90L 6IL 9EL OL OWL OL OFL OWL T¥L OFL OL OWL OWL OWL THL HL EHL EHL EXL EvL EHL EL EYL EWL EHL 


269 959 799 669 61L FEL ThHL ZL Z@hL ThHL ToL @HL EvL Tol IHL 2hL EvL EL EvL EvL EL EvL EvL EWL EL EvL EVL EL 


259 949 £99 969 JIL 6ZL GEL ThHL Teh ToL [HL Tvk 2h Tyl Tvl TL Tel 2HL EvL Evl El EvL EvL EL EL EL €nl €vl 


259 4S9 299 069 Z2IL OGL BEL OFL THL IHL IHL IHL 2k 27h OFL TL Ted THL 2H EL EWL EHL EL EVL EL €hl €vl EvL 


259 869 €99 069 SIL SEL OL IHL Tek Tek Tek 2¥L El EL 2HlL 2HL @HL ZHl EvL HHL HHL HHL HHL HHL HHL HHL hol Hl 


LS9 799 S699 OTL SEL Tvl EvL EvL EvL EvL EL EvL GHL CHL EVL EvL Evl EL HHL HHl HHL HHL HHL HHL HHL HHL ahh 


659 199 189 BOL TEL IHL 2hL 2hL ZrL EvL EL HHL GHL EL EL EvL Evl EL Hh HHL HHL HHL HHL HHL HHL HHL HHL 
L169 199 G89 BOL O€L OFL THL TL IHL Tekh T¥L EvL EHL Z2HL 2HL 2HL 2HL 2HL EL EL EML HHL HHL HHL HHL HHL HHL 


959 099 089 60L ZEL OL ThHL IHL TL Tek 2HL EvL HL Z2yL THL Tel ZL 2h EvL EL EvL EvL EvL EL EvL EvL EL 


469 €99 GLO EOL ZEL OFL EL HHL HHL HHL HHL GHL OL EL EXL EFL EHL HHL HHL HHL HHL HHL HHL HHL HHL DHL nol 


669 099 089 OOL O€L OWL Z2HL HHL HL HHL HHL HHL OHL HHL HHL GHL GHL GHL SHL HHL GHL GYL SHL SL SHL GL SHL 


969 659 089 OOL TEL OFL IHL HL SHL GHL SHL SHL 9HL Shy HHL DHL HHL HHL SHL SHL HHL HHL HHL HHL HHL HHL HHL 


459 869 089 OTL ZEL OWL IHL SL SHL EWL EL EWL SHL GHL HHL HHL HHL HHL HHL SHL SHL SHL SHL 9HL DHL DHL SHL 


269 869 089 TIL TEL OnL EXL GhL SHL HHL HHL HHL SHL 9HL SHL HHL HHL HHL HHL SL SHL SHL GHL SHL GHL SHL SHL 


169 769 669 289 HTL O€L OL EFL GHL SHL SYL GHL SHL LHL LHL LHL 9HL GHL OL HL DHL 9bL 9FL 94L OHL SHL OHL IHL 


469 099 089 TIL ZEL OHL EL IHL IHL HHL HHL HHL SHL OHL ML HHL HHL HHL HHL SHL Gel Gel 972 9HL O4L ONL ONL 


G69 659 LLO STL ZEL OHL 2HL OHL EKL ZeL SHL GL HHL HHL EYL 2HL Sel 2HL 2@hL @HL Evl EvL EvL HHL HHL GHL SHL 


4G9 969 299 189 HTL TEL OHL SHL OHL EvL EVL ZHL SHL HHL EL EHL 2HL ZHL Z2HL 2HL EvL EL EVL EFL EvL SL IHL DHL 


€99 969 €99 089 Z2TL TEL ThL HHL OHL EHL EHL ZHL HHL EL EHL EML 2HL @HL 2HL EL EHL EL EL HHL HHL SHL OHL DHL 


959 LS9 799 299 OTL 2EL BEL 2HL HHL 2HL 2HL HHL EL EYL EL EHL EL EL EvL EYL EHL EFL EL HHL HHL GHL OHL DHL 


SS9 659 999 Z89 ITL O€L LEL 2HL ShL 2hHL 2HL HHL EHL EL EYL ZL 2HL ZL UHL VHL @hL ZHL 2Hl EHL EHL GHL ONL ONL 


469 669 L99 289 HIL B2L LEL EvVL EvL EvL HL HHL EL EVL EvL EL EL EvL EvL El EvL EvL Evl EL HHL GHL IHL IHL 


469 669 999 089 ITIL 822 BEL 24k EvL EHL EVL HHL HHL HHL HHL EHL EHL EvL EvL EL EvL EvL EL HHL HHL SHL 9HL LOL 


"69 969 199 089 OTL LZL BEL IHL EWL EL EL HL EYL HHL EL EL EvL Sel UHL EvL EvL EvL EvL HHL HHL GHL OHL DHL 


€$9 969 099 089 IIL SZL SEL OWL 2HL 2yL ZHL EL EvL EvL EL EvL EVL EL EL EvL EvL EL EvL EvL EL HHL GHL HL 


669 869 299 6L9 2TL SG2L LEL OWL EHL EKL EHL HHL HL EYL EYL EL SHL VHL 2HL SHL HL CHL CHL CHL 2HL EYL GHL DHL 


969 869 199 @L9 OIL 2l LEL 2k EvL EvL Evl HL bel bol yl EvL EvL El EvL EvL EL EL EvL EvL EL EHL HHL DHL 


469 969 659 SLO OIL E2L EEL IHL EvL EvL Ewl EL EHL EL EL EvL EvL EL EvL EvL Evl Evl EvL EvL EYL HHL GHL DHL 


959 LS9 859 699 LOL E2L LEL THL EvL EvL GHL OHL SHL GHL GHL HHL EYL EXL EL EYL EHL EWL EL EHL EHL HHL 9HL IHL 


€S9 959 859 699 LOL E2L BEL THL EnL EL GHL SHL SHL SHL HHL HHL EHL EWL EYL EL El EHL EHL EVL EHL HHL GHL DHL 
259 959 859 OL9 9OL E2L BEL ZHL 2HL ZHL HHL HHL 2HL ZHL ZHL ZL SHL SH UHL 2HL ShHL 2HL 2hL 2HL 2hHL EYL HHL GHL 
469 LS9 099 6L9 GOL €2L LEL 2HL HHL GHL GHL SL GHL GhL GHL GSHL HHL EL EHL EvL EHL EHL EHL EVL EHL HHL GHL BHL 
269 969 659 GLO 4OL H2L GEL 2HL ZHL ZhL eHL 2HL VShL ZeL 2HL VHL @HL UHL UHL SHL 2HL 2hHL CHL CHL 2hL EwL HHL LHL 


259 959 099 EL9 ZOL G2L OWL HHL HHL SHL SHL SHL EYL EHL EL EL EL EL EvL EvL EvL EFL EVL EL EL EL HHL SHL 
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TS9 269 659 S99 089 8TL 


959 959 8S9 899 069 6IL 


099 699 619 069 TEL 8HL BHL BHL 6HL GHL EFL ZH ZHL EXL EVL HHL HHL GL OHL 
099 699 619 169 8EL 84 BHL BHL 641 9HL HHL EHL EFL EYL HHL HHL SHL GHL OHL 
659 899 089 769 SEL B84HL BHL 6HL OGL OHL HHL EYL EFL EL EXL EL HHL GHL SHL 
659 899 629 069 SEL LHL BHL BHL 6HLLHL UHL 2HL 2hL 2HL H2L EL HHL GHL GHL 
869 199 819 S69 GEL 9HL BHL 6HL S6HL LHL EHL CHL CHL CHL CHL EL EHL EHL HHL 
LS9 499 219 689 VEL HHL Lol Lol BHLEVL CHL THl Tel Tel Tl Tel Tel 24l 2oLk 
659 S699 €L9 889 EEL 2Hl HHL Lol LoL vel 2vL Tel Teh Tol Tl Thl 2@Hl 2Hl 2h 
859 S99 719 689 EEL 2Hl GHL LHL LHLOvYL CHL CHL Teh TL @hl Cel 2HL Uhl CHL 
8569 499 S19 069 ZEL 2hHL GHL 9HL OHL HHL EVL @HL SHl 2hlL Zl EvL EHL EbL CHL 
LS9 S99 219 T69 2EL 2Hl HHL OHL GHLEHL UHL Shl Uhl @Hl Sel SL HHL Hl HHL 
L569 S99 EL9 G69 ZEL EXL GL ShL GhLwyl EYL EHL UHL Sol EL EL EvL EL EL 
469 199 019 769 TEL Tel EvL GHlL SHL HL EL ECHL EL EVL EL El EHL HHL HHL 
799 TL9 669 2EL EXL HHL GHL GhL EL CHL UHL ZHL ZL Sel 2HL SL EL EvL 
4769 199 TL9 OOL O€L 2HL HHL HHL HHLEDL 2HL @7L ZL @HylL Sel ZL ShHl EvL HL 
299 899 869 622 Z2hL GHL ShL SblL Hl EXL EYL EHL EL ECHL HHL HHL HHL HHL 
759 199 899 869 O€2 Tl GHL GHL SHL HHL EYL 2HL ZHL EYL EFL EYL EL El EL 
199 €19 OOL 622 OWL EFL EHL EHL 2HL SHl Sol Shl @el Vel Shl Uhl 2Hl EvL 
1S9 SS9 299 699 OOL 622 OFL HHL HHL EHL EL 2HL 2Hl 2ol 2hL 2HL EL EHL EWL EL 
€59 SS9 €99 919 SOL 62L 2HL SHL GHL SHL HHL EHL EXL EFL EWL EFL HHL HHL HHL SHL 
€S9 $69 £99 819 602 82L THl SHL SHL SL HHL EYL EXL EYL EHlL HHL HHL HHL HHL HHL 
059 759 199 699 €OL 822 6EL EFL EWL 2HL 2vlL VHL Sel 2Hl Vol 2HlL EvL EYL EHL EvL 
659 €99 919 SOL O€L 2Hl GL GhHL EHL EYL EML EFL EL EL EVL EHL EYL EL EL 
969 099 TL9 4OL B2L ZhL EL HHL EvL 2HL CHL SHlL 2HL @HL THl 2eL Shl EbL EHL 
259 LS69 299 EL9 EOL 82L OF HHL HHL HHL EYL EVL EWL EYL EHlL EL EL Ewl El EL 
SS9 6569 799 LL9 60L 2EL GL LHL 94L HHL GHL GS¥L SHL SHL GHL HHL HHL Sel LoL BHL 
LS69 199 TL9 669 82L EFL HHL EHL ToL Tel Tl Tol Tel Tel OFL OWL OFL Tel THl 
859 €99 719 669 92L OWL OFL OFL OFL OFL OFL OFL OL OHL THL ZL OFL OL OFL 
8569 €99 GLO OOL B82L 2hLl EFL EWL CHL TL Tel Tel Tel Tel Tel Tel TL Tel OWL 
859 S99 819 H0OL B2L 2HL OFL OL OHL OWL TL Tol Tl Tel Tel @7L 241 @Hl EFL 
LS9 499 619 60L 92L 2hl EL HHL THL OWL O¥L OFL OL OL OFL OFL THL 2HLl EbL 
169 219 LLO OTL B2L 24L Gel HHL EOL IL Tvl Tol Twl Tol Td Tvh 24L 2Hl EL 
169 869 799 789 61L 82L EFL Tl OFL OFHLOVL OWL T¥L TL O¥L OL OFL OFL TH 241 
1S9 659 799 789 STL S2ZL OWL 24h OL Tel Tvl OFL TL OFL OWL OFL Tel THL Tol ZHL 
92L €7lL EHL Tol THLEvlL OWL OWL OWL GEL OL OWL OWL THl ZHL 
969 669 999 889 STL S2L Gel SGHL HHL SHLEVL OFL OFL OFL OFL OWL THL THL 24L HL 
659 999 889 9TL 62L EFL EL Chl EHLEvL OL OVL OL OL OFL OL THL 24L EL 
859 899 689 BIL EL 2HL CHL 2HL CHL IL OL OL OFL OL OFL OFL OL THL EnL 
869 199 889 6TL BEL 2eL EHL HHL HHL OL OVL OHL OFL OFL THL THL Tel Tol THl 
6€L @hL EFL Hel HHL 2ML OVL OWL OL TL 2#l ZL 2hL @Hl EHL 

008 092 0tL 089 Oro ,009 095 49 ,08F Orr oor ,09E Ore OTE ,00£ 


Hid3G Lv S3YNLVaIdWwaL 


947L 9HL Lel BHL BHL 


97lL 9HL 97L 9HL DHL 


Onl Lyl B4L BHL IL |SwL| vere C) 
Lyl LoL Ohl BHL IL | sv 8 
lel 8yL BH BHL Il | soe 8 
8rl BYL BHL BHL Il | see 8 
Leh Lol Lol Lol IL] Le 8 
€ol €hL veh veh IT} LoL 8 
ol byl oh vol 60 LoL 8 
9%L 9%L 94L 9HL 60) sv 8 
9hL ShL 9bL HL 60] 9% 8 
Srl SL Sh SL 60/92 8 
€ol Hl veh vel 60} 9%L 8 
Sel HL BL BHL 60] LoL e 
GL 9HL 9ML IHL 60)/0SL 8 
8yL By BHL BrL 60]0SL L 
tel Spl Lol Lol 60|0sL ZL 
tel Syl hl BHL 60]0SL L 
ool tel Shel Lol 60)0sL L 
tel 94 Lol ev 60 }0cL z 
Sel Sel BHl BHL 60) 6% L 
Ghl SHL ShL BHL 60|TSL L 
€vl €4L SHL BL 60]0SL L 
9%L 9L 941 BHL otjosz L 
Gel Syl ShL BL OT}OSz L 
€nl Eyl Evl SHL OTlosz L 
84 BL Bl 6HL OTlosz L 
Eyl €4L Sel 94L otjosz L 
Eel hl vel OL OT]OSL L 
€vl Syl 9HL Lol OT}osez L 
Gh SHl 94L BH otjosz L 
Sel GHL SHL 9nL 60 |osz L 
el Syl ShL Lol 60}0SL L 
Sel ShL 94L BHL 60/642 L 
Eel vol whl Sol 60}1SL L 
Zyl €vL Eel HHL 80|0SL L 
el byl whl vl 80|0SL L 
Eyl EL bl SL 80|TSL L 
€vl €oL EvL Col 80] TSL L 
Eyl €L EFL EnL 40 |ocL L 
tel byl vel Srl Lo}ese L 
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9 | ualvm Ava 

sano ONIM eli 
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Onl BH 6hL SHLEbL BL IHL 9HL SHL SHL 
4S9 659 199 799 SLO OZL 642 6HL BHL BHL LHL LHL GHL HL HHL HHL SHL SYL SHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL 


9S9 659 IL9 IL9 OTL SHL LHL LHL 9HL 9HL DVL GEL Gel GHL SHL SHL GbL HHL EvL EHL CHL 2HL @vL EvL EvL EVL EHL HHL HHL 


659 Z99 999 9L9 6IL SHL Lek BHL BHLLYL 9HL GHL HHL HHL SHL SHL HHL HHL EvL 2HL 2HL ZHL EXL EXL HHL HHL HHL HHL SHL 


469 099 £99 SLO STL EL 6HL 6HL 641 BHL LoL GHL HHL HHL HHL HHL EHL EFL 2HL VHL 2HL 2HL 2HL CHL HL EHL EVL EL HHL 


059 669 299 SLO OTL EvL BHL BHL LHL Ly) SHL EYL EHL EYL EHL EYL EvL EL ZHL 2HL @HL EvL EHL CHL CHL 2HL CHL EHL ENL 
1S9 €569 099 299 SL9 SIL HHL BHL BHL SHL 9HL GbL HHL EFL EHL EHL EHL EYL UHL CHL UHL SHL 2HL THL IHL Zyl 2HL CHL CHL CHL 


459 199 799 089 OZL BH 6HL 6HL BHL LHL GHL GHL HHL HHL HHL HL HHL EYL CHL 2HL SHL SHL HL @HL VHL SHL HHL SHL SHL 


169 959 199 199 189 OZL BHL 6HL 6HL HL BHL LHL OHL OHL DHL LHL LHL OHL HHL 2HL EL CHL 2HL CHL EWL EHL HHL SHL 9HL LoL 


159 199 899 089 614 62 642 6HL BHL LHL 9HL GHL SHL SHL SHL GHL GhL SHL HHL HHL HHL HHL HHL HHL HHL HHL HHL GHL LOL 


TS9 159 199 699 €89 I2L 6%2 OSL OGL 642 6HL BHL LHL LHL LHL LoL LHL OHL GHL EvL HL 2HL EHL ZHL CHL EHL EL HHL DHL LHL 


159 199 699 289 BIL 642 6HL 6HL 6HL BHL LHL GHL HHL EYL EL ECHL EL EHL ZHL @HL UHL ZHL ZHL 2HL CHL CHL EML GHL IHL 


869 199 699 489 OZL BHL BHL Lol LoL LoL OFL GHL E¥L EVL EVL EvL EHL EL 2HL UHL 2HL 2HL 2HL CHL CHL EYL HHL SHL DHL 


999 099 S99 €89 BIL BHL BHL BHL Lol OHL GHL SHL HHL EL CHL 2HL 2HL UHL HL UHL ZHL ShHL 2HL UHL CHL CHL SHL EHL HHL 


859 299 699 889 612 64HL 64L BHL LHL Lol 9%L SHL Sel bel beh bol HHL @HL @HL @HL @HL 2HL ZL ZHL 2HL EvL EvL Seb Lol 


859 299 699 689 6IL 642 6HL BHL LHL LoL 9HL SHL HHL HHL HHL HHL HHL EYL @HL ZHL EWL EWL EHL CHL CHL 2HL CHL EHL HHL 


859 199 899 689 OZL 6HL 6HL BHL LHL LHL OHL IHL GHL SHL HHL HHL HHL EL ZHL 2HL VL VHL ZL SHL EvL EL HHL HHL SHL 


859 299 699 889 OZL BHL BHL Lol Lol Lol SVL YL HHL HHL HHL HHL HHL EFL EKL EHL EvL EL EvL EL EL EL EL HHL HHL 
499 699 LL9 969 ZEL ESL ESL HGL EGL 2SL TSL OSL OSL OSL OSL OSL 6H BHL BHL BHL 6HL OYL 6HL 6HL BL 6HL 6HL QSL OSL 


Z99 899 819 OOL OEL ESL ESL ZSL 252 OSL OGL GHL BHL BHL BHL 6HL 6HL LHL LoL LHL LoL BHL BHL BHL BHL BHL BHL GHL OGL 


499 899 819 OOL OEL HSL HSL 4GL ESL ZGL IGL OSL OSL OSL OSL OSL BHL 6HL 6HL 6HL 6HL 6HL 6HL 6HYL OGL OGL OGL OSL OGL 
699 089 669 922 SL SL GL EGL 2S/ TSL TSL TS OSZ OSL OGL BHL BHL 6HL BHL 6HL BHL BHL 6HL GHL OSL TGL TSL TSL 


659 €99 699 289 OOL EEL ESL HSL EGL EGL ESL OSL OSL OSL OSL OSL OSL LHL LHL BHL BHL BHL BHL BHL BHL BHL 6HL 6HL BHL BHL 
859 £99 899 289 669 22 HSL 7GL GL EGL 2S1 2GL 2G OGL OSL TSL TSL OGL 6HL OGL OSL OGL OGL OSL OGL OGL OSL TSL TSL OGL 
799 TL9 €89 OOL E2L EGL HSL GGL ESL EGL EGL EGL 2GL 2GL 2SL 2SL 6HL 6HL 6HL S6HL 6HL GHL 6HL 6HL 6HL 6HL OGL OGL OGL 
€99 019 089 869 S2l 2Sl ESL EGL ESL 2G2 TSL ISL OGL osL OSL OSL 6%L 64¥L OSL OSL OGL OGL OSL OGL OGL OGL OGL OSL OGL 


099 699 ¥L9 069 OZL OGL OSL OGL OGL OSL LHL LHL LoL LHL LHL LHL 9HL SHL DHL DHL DHL DHL OL DHL DHL OHL IHL IHL DHL 


099 999 #l9 L89 OZL 6HL TSL OGL OGL OSL 6HL 6HL BHL BHL BHL BHL LHL OHL OL DHL 9HL IHL DHL DHL OHL 9HL IHL OHL DHL 
099 699 219 189 OZL SHL OGL OSL 6H 6HL BHL BHL BHL BHL LHL LHL ONL HHL GHL SHL SHL SHL SL SbHL GHL SHL GHL SHL 9HL 
SS9 659 €99 TL9 189 92L BHL OSL OGL OSL BHL BHL LHL LHL BHL BHL BHL LHL HHL GHL GHL GHL GHL SHL SHL GHL SHL SHL SHL LHL 
959 659 799 TL9 889 22L 847L OSL OSL 6HL BHL LHL Lod LHL LHL LHL Lol HHL SHL 9HL LoL Lol Lol Lol LHL Lol Lol Lod Lod Lol 
€S59 859 €99 219 889 O€L 6HL OSL OGL OSL BHL LHL LHL BHL BHL BHL BHL LHL LHL LHL LHL LoL LHL LHL Lol Lod LHL Lol Lol Lod 
869 €99 219 189 LZL 6HL OSL OGL OGL 6HL LHL LHL LHL LHL LHL 9HL DHL OHL OHL DHL DHL 94HL OHL IHL ONL GHL 9HL DHL DHL 
659 799 TL9 189 S2Z BHl 6HL IGL ISL 64 BHL BHL BHL BHL BHL LHL SHL GHL 9HL GHL SHL GHL GHL SHL SHL SHL SHL SH) 9HL 
€S9 6569 799 699 189 62L BHl OSL TGL IG6L 6HL LHL BHL BHL BHL LHL GSH GHL Lol LHL Lol LHL Lol Led Lol LHL LoL Led LHL Lol 
€S9 859 £99 699 989 OEL 6HL OGL OSL OGL HL 9HL 9HL OHL 9HL SHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL 
€59 099 $99 TL9 L89 O€L 6Hl OSL OGL OGL 6HL LHL LoL Lol Lol 9HL GHL SHL GHL GHL 94L 9HL 94HL 94L DHL DHL IHL DHL IHL IHL 
759 099 799 019 189 B22 6HL BHL 64L 6HL BSHL LoL LoL LHL LHL 94L HHL HHL GHL O4HL DHL OHL O4L OHL IHL O4L OHL DHL IHL IHL 
L569 €99 699 €89 TEL BHL BHL OGL OGL LHL LHL Lol Lol Lol Gol HHL SHL GHL GHl GbHL SHL GHL GHL GHL SHL SHL GHL GHL SHL 


Lvl 64L 872 8HL LHL LHL 9HL GHL EYL EFL HHL GHL GSHL 9HL DHL OHL DHL DHL 9HL DHL SHL GHL SHL 
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OSLOSL BYL SFL 9HL LHL LHL LoL 9HL GHL HHL 2HL CHL CHL CHL CHL @nk @nl @hb 2hHlb 2Hl 21 (20 


Lol LoL Lyl ShlL SHL SHL 9HL OHL €vl €nl EL 
Lol Leh 9HL HHL HHL HHL HHL HHL €ol €vl Enh 
Gol Gbl SHL HHL beh Hel HHL HHL €vl €nl EvL 
Zyl Lyk Lek wh wel vol Hl HHL evl evl el 
Lol Loh Lek wl woh hl HHL HHL €hl ev Enl 
Lol Lol Lol 9HL 9HL OHL OHL ONL €vl €vl Eyl 
Ghl Lol Lol Evl EvL EHL EHL EXL enl enl Enl 
871 872 BbL HHL HHL HHL HHL HHL €yl Evl EL 
Onl 9HL 9FL GHL GHL GHL SHL HHL €7l €vl EFL 
Lyl 8hL 87L GHL GHL GHL SHL GHL €7lL Eyl Evl 
Lol Lok Lol OL 9HL OL 9HL SHL €vl €vl EnL 
842 BhL BHL LHL 9HL GHL GHL SHL €vl €vL EL 
871 BFL BL SVL GHL SHL GHL GHL €vl El Evl 
872 8hL BHL SL SHL SL SGHL SHL €vl €vl EL 
Lol 8bL HHL HHL HHL HHL HHL HHL tel tol ol 
Lyl Lol Lok €vl EL EWL EVL EML €nl €vl E4l 
872 872 LyL GhL SH EvL EHL EL €vl €vl EnLl 
8bL 872 LHL 9HL SHL GHL SHL SHL gyh ol oyL 
Lyl Lol GhlL GHL SHL SHL SHL GHL €yl €0L EL 


Lol 9HL LHL SNL GHL GHL GHL SHL €vl €nl Evl 
842 872 847L 9HL GhL GHL EHL EL €vl Ev EL 


Lol 87L Ll SHl HHL HHL HHL HHL €vl €nl €oLb 
871 87L BHL 9FL GHL GHL SHL SHL €vl €vl Evl 
“yl BL Lek OF 9HL OL OHL ONL i Se 
Zyl BYL Ll OWL 9HL OHL GHL HHL €vl €vl EL 
On Loh Gl 2h 2@nk 2HL 2b 2b 2yl 27h ZHb 
OGL 6HL BFL LHL GL GHL SHL SHL whl Hl Hl 
OGL OSL LHL 9HL 9HL ONL SHL SHl SHL 
69L Lol 94L SHL SHL SHL Hk Hh HL 
USL 6H LeL 9HL GHL SHL tol tel HL 
OSL 641 B8HL 9HL GSHL GHL byl yh ohh 
Tot OSL BL Lod Lod Lol 9Hl GHL SL 
OSL OSL 6%L BHL LHL ONL GHl GYl GhHL 
OSL OSL OSL BHL LHL 9bL Syl GYL SHL 
64L 6VL 6HL BHL BHL LHL SHL SHL SHL 
OGL OSL BHL LHL 9HL OHL GblL SYL SHL 
641 8HL BHL BHL LHL 9HL tl Hl wl 
6%l 872 B87L LHL 9HL ONL GYL GyL SHL 


872 872 LHL 94L SHL SHL €vl €vl EL 
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L €%l 45L Gol col] 0].00 98] 99 z4) 
BL Bel BL LyL LoL 9¥L 9%L 9HL IHL Obl Gh bel bHL vl GHL LHL 98] 299 242 
84L 942 94L OHL HL SHL GHL SHL nel byl hl vol wel SYL HL ZL 

6¢l g4L BL BL BHL LoL LHL LoL OHL LoL Shh ShL bh 9HL 9HL 9HL HL ZoL 
94L 942 94HL SL HL bHL HHL EHL EHL EL €vL Eb EhL ZL 2h 2HL EHL Iz 
Ghl Gbl ShL ShL GhL GL vel EL EvL EXL Eyl 2h ZL 2hL ZL 2HL EL 122 
Gol GHL SHL ShL ShL bhL HHL byl ERL EDL Eyl €vL ZL EvL EL EvL EL TZ 
Gh Sl HL bHL Hh hl EvL EvL EvL ZHL Tvl OWL THl Uhh Tk TL IHL 12L 
6) 6YL 6YL 6HL 6HL BYL LHL LHL LHL 9HL Gel GhL GhL GHL SYL S%L 9HL 12L 
Qh 8bL LoL LoL Lol Obl OL GHL SHL SHL ZeL ZL @HL EvL EL EYL EML etl 
841 BL BL BHL BHL BHL LHL LyL OHL SHL €vL €vL EL EbL EL EvL EML etl 
nol byl ool veh bhl Eyl EvL EL HL UHL OvL OFL OFL GEL GEL GEL IHL etl 
tel bel bol wel beh beh vel vl Yel HL EvL EvL EL EvL ECHL EvL EML ntl 
GhLSGhL Gbl SHL ShL bol wel vol EvL EHL ZL ZeL ZHL Zyl Sel ZHL ZL Ot 
Ghl GhL HL bel HHL Zbl EYL EYL ZHL ZHL ZoL ZL Zyl ZL VL HL eHL ¢ OLL 
tol byl vyl EHL EL EL EL EvL EHL ZL Zh Th THl TH Tel Tvl Tol OtL 
ShL GHL GHL ShL ShL SL Ghl HHL EHL EL TL Th ToL Thl Tel Tel TH OtL 
bol byl EvL EOL EHL EL EL EvL EL ZHL OFL Ohl OFL OHL OL OL OWL OtL 
€vl Chl EL EFL EHL EYL EvL EL EvL ZHL Tyh Tel THh Teh Tl Tel Hh OIL 
ZL 2hL 2HL 2eL U*hL 2HL Zyl ZHL Zyl ZHL 2HL OrL O%L OFL OHL OL OGL OFL OIL 


Eyl EvL EvL EL SHL HL @elL Selb SL el 2hHLl OvL OWL OFL OFL OL OL OL TOL 
€bL E4L2vh 2HL Chl eel ZeL 2HL 2h 2HL CHL OvL OL OFL OWL OFL OFL OFL TOL 


Z@hh @yL2vlL 2k 2@HL 2Hl 2@HL Shh CHL UHL 2HLl Tvl OVL OFL OFL OFL OFL OFL TOL 
@vl @plLevk 2@hh @hl Tel 2HL ehh 2HL Tel Tel Onl OL OWL OL OFL OFL OL TOL 
@7lL CHL el ehh ev THl TH Tel 2@vlL 2h THl OvL OL OL OFL OWL OFL OFL 969 
Gol whlLoyl ool EL Zl ECHL EVL EML EWL EYL @7lL 2hL @vh 2b ehh 2hL 2Hk 969 
tol tHL Gel EvL EWL 2Hl @hHl CHL UHL 2HL CHL @vlL Teoh Tel 2@yhb @vL Cok evb 969 
Lol LolLlol Lol 9L Gol Sel 9HL GHL SHL HHL @ylL Z2hL 2hL @hb ehlL 2HLb CHb 969 
Loh Lyllok Lek Lol Lol Lyl Lol Loh 9HL SHLb €olL 27lL @hh 2h CHL 2@HL 2HLb €69 
Loh LoL lok Lol Lol Gel 97L Lol 9HL SHL SHL @nkL 2oL @vl 2@hl el 2@Hb el €69 
Lol LolLOvl 94L 97L GL OHL LHL 9HL OHL SHL €vl €vl El Chl SL Uhl 2b €69 
Lol Loliyl Lek Lol 94k Lek LHL Lol 9HL OL @vl @hL Gel 2b 2h @hL 2Hb €69 
Lol LoLlel Lek Gel Gel Lol Lol Lol 94L 9HL €ol 2@vlL 2@elL Uhl 2HL ehl 2b €69 
Lol LoL lek Lol vol vol Gel Lol Lol 9HL GHL @ylL @7L @l 2k 2HlL e@HL 24h 069 
Lol LoL lel Lek Sel vol GhL LHL LHL 94HL OL €vl El EvL Eyl EVL EL EL 069 
Lol Lol bok Leh Lod Lok Lek Lob Lok Lol Lol yyl €vl Ev EvL EL EVL EVL 069 
Lol Lol Gel Sel Hel HHL HHL GL GHL SHL GHL €yl €vl El EVL EVL EL EL 069 
9hL 941 99L OHL OHL GHL GHL 9H7L GHL SHL GHL €olL €vL EvL El EL EL EVL 069 

842 BHL 94L GHL GHL 94L SHL GHL SHL byl €7L EL EWL EVL EL EL 069 


841 BHL BHL Onl Bel byl €7lL Eyl El EL EL EL 069 


Tose | aor us) 
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OL9 OOL O€L OSL OSL OSL OSL OSL OGL OSL OSL 6HL 6HL BHL BHL BHL BHL BHL BYL BHL LHL LHL BHL BHL BYL BHL BHL BHL BHL BHL 

199 LLO IIL 2hh Lol Loh Lok BhL Lol LHL OHL EHL ZHL 2HL UHL ZHL 2HL ZHL @hL UHL 2h HL 2H HL UHL Zyl ehh 2HL CHL CHL 

899 189 SIL LoL LeL LoL LoL LHL ObL OHL GHL HHL ZbL ZHL ZHL 2HL Z2HL VL HL 2hL CHL UHL 2HL UHL UHL HL UHL CHL eHL Cob 

199 9L9 OLL LoL LoL 9¥L ONL HL DHL OHL OBL OHL EHL ZHL 2HL ZL UHL UHL HL SHL 2HL el ZHL UHL UHL SHL 2HL CHL CHL eh 

199 €L9 OLL LyL BhL LoL Lol OH OHL GHL GHL HHL EHL ZHL 2HL evL UHL 2HL 2HL UHL UHL UHL AHL UHL ehh ewL el CHL CHL eel 

899 919 OTL BHL BL LoL LoL LoL Lol ObL OHL GHL EHL EL ZHL ZHL ZHL ZHL 2HL ZHL OWL OWL OFL OHL OWL OWL OL OHL OL OnL 

199 999 919 OLL 9k LL LoL LoL HL OHL GhL GHL EL ZL 2HL ZHL UHL ZHL 2HL VoL UHL UHL UHL 2HL 2HL UHL UHL UHL CHL CHL CHL 
ES9 099 L99 BL9 OIL 9hL LoL LoL LoL LoL LoL Lel OL GL whl EvL ZHL ZH 2HL 2HL VhL UHL VHL 2HL 2HL 2HL UHL UHL HL eHL CHL 27h 
199 6L9 LOL bhL BL BHL BHL BHL BHL BHL Ly LHL GhL HHL EML EhL EvL EHL EwL EvL EL EvL ECHL EvL EvlL EL EvL EvL ECHL Ent 

999 419 60L whl BYL BL BHL BHL LoL LHL LoL LoL ShL Heh EL EYL EHL EVL EHL EwL EL EL ECHL EvL EvlL EvL EHL EL EvL EvL 

499 2L9 BOL ShL 9HL 9¥L 9HL DHL DHL DHL IHL OHL GHL HHL EHL EHL EWL EHL EHL EYL EvL EYL EML EvL EvL EvL EML EL EvL EvL 

€99 €19 GOL EhL BYL BHL BHL BHL BHL BHL LyL LoL OWL GHL GHL HHL HHL EHL EHL EL EL EHL EML EHL EvL EML EHL EWL EHL EHL 

699 2L9 FOL bh LoL LoL LoL 9HL IHL IHL IHL DHL OHL GHL HHL EHL EYL EYL EvL EwL EL EVL EML EvL EwL EvL EHL EvL EvL EnL 

499 219 90L Zo LoL LHL LYL LoL LoL Lvl Lek Lol OL GHL veh YL CHL EHL EVL EvL EvL EvL ECHL EvL EvL EvL EvL ECHL ENL €L 

099 299 019 4OL HHL LoL LoL LoL LoL Lol OL HL SHL SHL SHL HHL HHL HHL HHL EHL EWL EYL EHL EML EL Evl EvL EYL EwL EnL EL 
199 019 OL OFL LHL LoL LoL LoL Lol LoL Lol LoL OL GHL vHL EHL EvL EvL EHL EvL EvL EL EvL EvL EvL EvL EvL EwL EvL EvL 

099 999 219 80L BEL BHL BHL BHL BHL BHL BHL BYL BHL BHL BHL LHL DHL SHL HHL EHL 2HL 2HL 2HL 2HL ShL UHL CHL UHL CHL CHL CHL 
892 019 COL SEL BHL EVL EHL EhL EL BYL BYL BHL BHL LHL HL GHL GHL HHL EHL EYL EHL EML EHL EHL EvL HHL HHL HHL HHL HHL 

299 699 40L HEL BHL BHL BHL BhL BHL BL BHL BHL BhHL BHL LHL SHL HHL HHL EHL EYL EvL EvL EVL EHL EvL EL EHL EL €hl EL 

499 OL9 bHL LEL 64L 6HL 6HL 6HL BHL BHL BHL BHL BHL BHL LoL OHL DHL SHL HHL EHL EvL EL EL EYL EHL HHL GHL GSHL SHL SHL 


699 IL9 SOL SEL OSL OSL OSL OSL 6HL 6HL GHL 6HL 6HL BHL IHL HHL HHL HHL HHL HHL HHL HHL HHL €ol ohh vel Hel Hl Hl HL 
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259 659 €99 OL9 869 ZEL byl 6HL 6HL 6HL 6HL EYL BHL BHL BHL QrL LoL OL 9HL HHL HHL HHL HHL HHL EHL EFL EHL EYL SHL SL SHL SHL 
499 OL9 G69 6ZL 6HL 6HL 6HL 6hL 6HL 6HL HL 6HL BHL 6HL BHL LHL LHL Onl Sel GHL SHL SHL GHL GhL ShL SHL SHL SHL GHL SHL 

659 €99 OL9 S69 O€L 6HL 6HL OGL OGL OLL OSL 6HL SHL BHL 6HL BHL Lol Lyk 9nk GeL Hel GHL GHL GYL GhHL GHL GHL SHL SYL GHL SHL 
€99 699 889 SZL OSL OGL OSL OGL OGL OGL 6HL 6HL 6HL 6HL BHL BYL LHL Lok 9bL Hl HHL Hl HHL HHL HHL HL GSHL GHL ShHL SHL 

699 0L9 G89 SZL 6HL OGL 6HL bHL BHL 6HL BHL 64L 64L 6HL BYL LHL LHL 9HL OHL GHL GHL GHL GHL GHL GHL SHL SHL SHL GHL SHL 

199 1S9 129 069 L2L 6%L OGL OGL OSL OSL OGL OSL 6HL 6HL BHL 6HL BHL LHL Lyl 94L OHL DHL OHL DHL IHL IHL IHL DHL OHL IHL IHL 

169 TL9 G89 922 6HL 6HL 6HL 6HL 6HL 6HL GYL 6HL BHL 6HL HL BHL LHL DHL HHL HHL HHL HHL HHL HHL tol vl Gel 94L SHL HL 

969 219 LA9 O€L 6HL 6HL 6HL 6HL 6HL 6HL GHL 6HL 6HL SHL BHL BYL LHL 9HL DHL DHL DHL DHL DHL 9hL 9HL ONL GHL SHL SHL GL 

299 699 G89 SZL GHL 9HL IHL GHL SHL SHL HHL HHL HHL HHL HHL EYL ZL OWL OL OWL OL OvL OFL OFL OL 2HL EvL EL EHL EvL 

859 099 999 219 OOL HEL 6¥L 6HL 6HL 6HL 6HL BHL BHL BHL BHL BYL BHL BHL BHL LHL ONL 9nL 9HL IHL 94L IHL IHL OHL DHL LoL Lol Lol 
869 219 789 ZEL OSL OSL OGL OGL OSL 6HL 6HL 6HL 6HL 6HL 6HL 6HL BHL BHL BHL BHL BHL BHL 872 8hL 872 BHL BFL BHL BHL BHL 

999 €L9 L89 B2L 6HL OGL OGL OGL OGL OGL OSL OSL 6HL 6HL 6HL 6HL BHL BHL BHL BHL BHL BHL BHL BHL BHL 8HL B4L BL BHL BHL 

699 199 ZL9 42k BHL BHL LHL LoL BL BHL BHL BHL BHL BHL AHL BHL LHL SHL EWHL EHL HHL EHL EWL HHL ENL bol tel Gel Lol BHL 

999 219 069 HEL OSL OGL OSL OGL 6HL 6HL GHL BHL AHL BHL BHL BHL LHL GHL HHL HHL HHL HHL GhL GHL GHL HHL HHL SHL 9HL 9HL 

099 199 €99 869 EL OSL OSL OSL BHL BHL BHL BHL BHL LoL LHL LHL LHL 9HL SHL GHL GHL GHL LHL BHL LHL LHL Ohl Lol Lol Lol Lol 

199 L99 419 069 ZEL 64L 6HL bHL 6HL 6HL GHL 6HL BHL BHL LoL LHL IHL GHL SHL SHL GHL DHL GHL SHL GHL SHL Gyl Ghl 9hL Lol BHL 

699 L9 S69 G2L 6HL 6HL 6HL 6HL 6HLBHL BHL BHL BHL BHL BHL OHL SHL GHL SHL SHL IHL 9HL GHL SHL HHL HHL SHL BHL Lol 8bL 


999 219 069 GEL BH BHL BHL BHL LHL OHL 9YL SHL SHL GHL SHL HHL HHL HHL HHL YHL HHL HHL HHL EYL EYL ENL €vL byl Shl Sol 


599 TL9 G69 622 BH BHL BHL BHL BHL LHL OHL GHL GHL GHL SHL Gol EL EVL HHL HHL HHL HHL EYL EHL EYL EWL EbL HHL Gel IHL 


i i om Pn Pn or [Pm i JP [ne Pi Jn [i Jn on [me Joe J] i Pm De [oe fe [| a 


0961 HOYVW 


789 ZIL O€L 8HL BHL BHL Bol 871 872 BHL Lol hk 9%L LHL LoL LyL LylL 9¥L 9HL OHL GHL HHL EFL Cyl 27h 27k Enh 00 00 T2 18)602 OsL 10 91 
€99 L89 STL BEL EL UHL ZHL UHL 2HL 2HL 2HL %hL THL Tel OWL OWL OL OWL OFL OL Onl OvL OFL OL OL OFL OFL OL OFL 00 00 T2 T8}/802 TLL}4%0 9T 
899 219 869 422 tHL ISL OGL OSL OSL OSL OSL 6HL BHL LHL Lyd LOL LHL LHL Lol Led Leb LoL LoL LHL 9HL SHL HHL $hl vylh Hl 00 00 T2 T8}/s0L TLL] 40 9T 
ZL9 669 OZL Obl OSL OSL OSL OSL OGL OSL OSL OSL 6HL BHL LHL BHL LHL Lol Lol Lol Lol Bel BHL BHL OWL OHL IHL OHL IHL 00 00 TZ T8]80ZL TLL]+0 9T 
019 669 IL SEL BHL BHL LHL LHL LHL LHL LoL Lol Lol 9HL 9HL 9HL DHL 9HL DHL GHL Ghl Gl toh EhL EL EHL EL EFL EHL 00 00 T2 18/802 TLZ}¥0 9T 
699 069 OTL SEL Bl BHL BHL BHL BHL BHL LHL LHL LoL LHL DHL 9HL SHL GHL GHL Gel GL byl bel Heyl EL EVL EFL EHL EHL 00 0O TZ 18/802 TLL}¥0 9T 
€99 OL9 069 ETL SEL BHL BHL BHL BHL BHL BHL BHL BHL LHL LHL LHL LHL LHL OHL OHL GHL GHL GHL GHL GhHL HHL EXL EXL EL EFL 00 00 12 T8}TOL T9L}¥40 ST 
IL9 069 SOL O€L 8¥L BHL BHL BHL BFL BHL BHL BH BHL BHL LHL BHL LHL 94HL GHL 9HL DHL OHL OHL GHL HHL EFL EL EHL EHL 00 00 [2 I8}TOL T9L}¥0 ST 
IL9 889 SOL ZEL 8HL BHL BHL BHL BHL BHL BHL BHL BHL LHL LHL LoL LHL OHL GHL GHL SHL GHL HHL HHL EL EYL EHL EHL EHL 00 00 T2 T8;TOL T9L}¥0 ST 
869 €99 OL9 889 80L ZEL 6HL 6HL 6HL BHL BHL BHL BHL LHL LHL LoL LHL LHL 9HL DHL DHL GHL GHL GHL SHL HHL EHL EHL CHL CHL 2HL 00 00 12 T8}/TOL T9L} 40 ST 
0S9 699 €89 GOL 82L 8HL BHL BHL BHL BHL BFL BL BHL LHL LHL LHL LHL LHL OHL GHL SHL GSHL SHL GHL HHL EHL CHL UHL 2HL CHL 00 00 [2 18]889 T¥L]80 ST 
699 219 OOL O€L BHL BHL BHL BHL BHL BHL BHL LHL LHL O9HL DHL GHL SHL HHL HHL HHL HHL HHL HHL EL EHL 2HL CHL CHL SHL 00 00 Tz 18/889 THL]80 ST 
699 TL9 OTL 6€L BHL BHL BHL BHL BHL BHL BHL LHL LoL LHL Lol Lol 9HL GHL HHL HHL HHL HHL HHL EL SHL 2hHL UHL SHL 2HL 00 00 TZ 18]889 THl]80 ST 
199 4L9 OTL LEL 6Hl 6HL 6HL 6HL 6HL SBHL 6HL BHL BHL BHL BHL BHL BHL BHL BHL BHL BHL LHL DHL GH GHL HHL EXL EL EHL 0O OO 12 18}889 T¥l}80 sT 
GLO ZOL ZEL 6HL 6HL OGL OGL OSL OSL 6HL 6HL 6HL BHL BHL BHL BHL BHL BHL BHL BHL BHL BHL Lol O4L SHL SHL 9HL GHL 00 00 22 28/829 BIL]80 +T 
659 299 699 919 4OL LEL TSGL OGL OGL OGL OGL OSL OSL OSL 6HL 6HL 6HL 6HL BHL BHL BHL BHL BHL BHL BHL LHL LHL 97L She Gl GHl 00 00 22 28/829 8Tl]}80 +T 
069 999 €L9 OL FEL 67L 6HL B6HL 6HL 6HL B6HL 6HL BHL BHL BHL BHL BHL BHL BHL BHL LHL LHL LHL SHL GHL GHL HHL EFL EL EHL 00 00 22 28/829 8TL/80 +T 
899 Sl9 €OL O€L 6HL 6HL 6HL 6HL S6HL 6HL 6HL BHL BHL BHL BHL BHL BHL BHL SHL DHL 9HL OHL LHL S4L HHL EHL EHL EXL EFL 00 00 22 28/89 8IL}80 4+T 
999 €L9 669 821 BHL BHL BHL BL BHL BL BHL LHL Lol LoL LOL LoL LHL 9HL OHL HHL HHL HHL EFL EHL VHL 2HlL 2HL Vel ZHL 00 00 22 28/2l9 2TL}OT +1 
€99 019 169 G2L 842 BHL BHL LHL LoL LHL LHL LHL LHL 9HL GHL SHL GHL Gl EL EYL EHL EL EHL EYL 2HL Tel THlL Tel THh 00 00 22 28/229 ZIL|OT 4T 
6S69 TL9 969 92ZL LoL LHL LoL Lok Lok Lvl LHL 9HL GHL ShL GHL HHL HHL EHL EL EYL EVL EvL EHL SHlL *HL 2@7L CHL 2HL 2HL 00 00 22 28}2l9 2TLIOT 4T 
699 ZL9 969 SZL LHL S8hL Lol Lol Lol LHL Lol Lol 9HL OHL GHL GSHL GHL GHL GbHL SHL SHL GHL GHL HHL HHL EXL EHL EXL EHL 00 00 22 ¢28/2l9 2TLJOT +1 
699 919 OOL 6ZL OSL OSL TSL TSGL OGL OSL OSL OSL OSL OSL OSL OSL 6H 6HL BHL BHL BHL BHL BHL BHL BHL BHL LHL LHL Lod 00 00 22 28j/e€L9 ETLIOT 4T 
€99 TL9 769 €2L EvL EvL EHL EFL EvlL EVL EL ECHL EvL EL ZHlL Shl Zl 2hl Tel OWL OWL OFL OWL OFL OL OHL OFL OL OFL 00 00 22 28/€l9 ETLIOT FT 
499 GLO OOL S2L Lek LoL Lol 9HL Lod LHL LHL LHL LHL SHL 94L DHL OHL DHL GHL GHL GHL GHL GHL HHL EXL EL EWL EHL EL 00 00 22 28jELl9 ETLIOT HT 
999 OL9 OOL 622 Lol LHL LHL Lol Lol Lol Lol Lol Lol LHl Lol 9HL Ghl Gol HHL HHL HHL HHL HHL EDL EWL EYL EWL EHL EnL 00 00 22 28/€l9 ETLJOT HT 
699 SL9 OTL O€L BHL BHL BHL BHL BHL BHL BHL BHL BHL LHL LHL LHL Lol Lol Lol LHL LHL LHL SHL HHL EL EWL EFL EYL EHL 00 00 22 28jS29 6IL}TT vt 
699 089 STL 2 6HL 6HL 64HL BHL BSHL BHL BHL BHL LHL LHL LoL LHL LoL Lol Lol Lol Lol Lol Lol Hl EL EWL El EL EvLl 00 00 22 28/Sl9 6TLITT 4#T 
899 919 601 OHL SHL SHL GHL SHL SHL LHL Lol Lol Lol Lol Leh Lol Lol Lek Lol Lol 97L GhL 2HL 2@Hl U*Hl *hlL Shl 2hHLl 2HLh 00 00 22 28}/S19 6TL|IT 4T 
199 189 6TL 9EL 6HL BHL BHL LHL LoL LHL LHL GHL GHL Gel GHL HHL HHL HHL EHL EHL EFL EFL EL 2@Hl SHL ShHL 2@HL @HlL 2HL 00 00 22 28j/S29 6TLIIT HT 
099 899 689 O22 SEL 6HL BHL BHL LHL LHL LHL LHL 94HL SHL GHL SHL SHL GHL GHL SHL SHL SHL SHL GL SHL GHL SHL GHL SHL SHL 00 00 22 28|9L9 O2L JOT 4+T 
L199 9L9 6TL LEL BHL LHL LHL 9HL 9HL SHL SHL GHL GhHL SHL GHL HHL HHL HHL EHL EHL EHL EFL SHL 24HL SHL SHL THL Tel Tel 00 00 22 28/929 O2L JOT 4+T 
699 S89 8TL 9EL LHL OHL 9HL JHL SHL GHL ShHL GbL GHL SHL GSHL HHL HHL EFL EHL EHL EWL CHL 2HL 2@HL VHL VHL ShHl CHL 2H 00 00 22 28j9L9 O2LjOT +I 
299 189 OTL VEL GSHL SHL GHL SHL SHL HHL HHL HHL HHL EHL EHL EHL UHL CHL 7HlL Tel THl Tol Tel Tel Tel Tel Tel Teh THl 00 00 22 28/929 O2L JOT I 
999 $19 STL 9EL SHL SHL SHL GHL SHL GHL SHL HHL HHL EYL EHL @HL 2Hl 2@HL Toh Tel THk THl THlL Tel OFL OL OWL OFL OL 00 00 €2 28}%19 O2Lj60 HT 
€99 989 TTL BEL StL SHL SHL SHL SHL EML EXL @hL 2hL 2HL ZHlL 2HlL SHL SHl 2Hl @hl 2HlL S@Hl Sol Sol OL OHL OWL OL OFL 00 00 €2 28/719 O21 )60 vT 
S99 089 6TL OFL SHL SHl ShHL GHL SHL SHL HHL CHL 2HL @HL 2HL CHL 2HL SHL 2HL HL CHL TL Tl Tel OL OFL OFL OFL OFL 00 00 €2 28/#29 O2L|60 +I 
999 G89 2TL Ohl SHlL SHL SHL GHL StL SHL HHL EHL CHL 2hL CHL CHL CHL UHL CHL THL OFL OL OFL OL OFL OHL OFL OFL OL 00 00 €2 28/819 E2L JOT 4+T 
€99 069 604 6€L @Hl 2hl 2HL 2@HL CHL 2HL CHL Sl ThHlL THL THlL OWL OL OL OL OWL OFL OFL OFL OWL GEL 6EL GEL 6EL 6EL 00 00 €2 28j8L9 EZLIOT vT 
869 L2L 642 OSL OGL OGL OSL OGL OSL OSL 6HL BHL LHL LoL LHL LHL LHL LoL LoL OHL GHL GHL GHL GL SHL GHL GHL GHL 00 00 €2 28/829 €2L)/0T 4T 
00L 089 Lad ,00r ,O9E Ore ,OtE ,O00E 087 09t nm 44 07 00% i ‘lla 
van] ea 
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859 $99 OL9 419 SZL 9HL BHL 6HL 6HL 6HL 6HL 6HL LHL 9HL LHL BHL 6HL 6YL 6HL LHL 9hL OME Lek Lol Lol Lek Lol 
659 099 OL9 #19 9ZL SHL 6HL 6HL OGL OSL TSL TSL TSL OSL OSL OSL OSL OSL OSL OGL 9HL 9¥L 9HL LHL 8HL BHL BHL BYL 
299 199 OL9 SLO SZL 9¥L BHL 6HL OGL OSL OGL TSL TSL OGL BHL BHL 6HL 6HL 6HL LHL SHL DHL DHL Lod Ll LL BHL BHL 
199 899 699 219 822 Lol BHL LHL 6HL 6HL 6HL OSL OSL OSL BHL 6HL 6HL 6HL BHL IHL IHL DHL BHL BHL BHL BHL BYL BHL 
099 899 699 219 62L SHL BHL BHL 6HL SFL 6HL OSL BHL BHL BHL BHL BHL HHL EFL EHL GHL GHL LyL BHL BHL BHL BHL BHL 
999 699 EL9 BZL IHL 6HL 6HL OSL OSL OSL OSL 642 6HL OSL BHL SHL HHL HHL HHL HHL 9HL BHL BYL BHL BFL BHL BHL 
659 €99 099 619 LEL BHL BHL BHL BHL BHL 6HL 6HL OSL OSL OGL BHL 6HL OSL OSL OGL 9HL SHL HHL HHL HHL HHL SHL ONL 
859 £99 699 619 4EL BHL BHL BHL BHL 6HL 6HL 6HL SHL 6HL BHL BHL 6HL 6HL 6HL 6HL IHL HHL HHL HHL HHL HHL SHL SHL 
199 699 ZL9 OIL ZEL BHL BHL BHL BHL BHL BHL 6HL OGL OGL OSL 6HL BHL BHL BHL HL BHL LHL 9HL GHL GHL LHL BrL BHL 
099 699 219 689 ZEL BH 6HL 6HL BHL 6HL 64YL OSL OSL OSL OSL OSL 6HL BHL 6HL 6YL BHL DHL SHL GHL GHL 9HL 8Hl BHL 
099 199 IL9 169 422 642 6HL 64L 6HL OSLOGL OSL BHL BHL BHYL LHL SHL HHL EFL HHL HHL GHL SHL 9HL 9HL LHL BHL BHL 
699 219 169 O€L 6%L BHL 6HL OSL OGL OSL 6HL BHL 6HL BHL OHL HHL HHL HHL HHL SHL SHL SHL SHL GHL LHL BL BHL 
699 IL9 189 82L 6HL BL BHL 6HL 6HL OGL BHL BHL 6HL BHL HHL @HL ZHL ZHL UHL V*HL UHL 2HL 2HL 2HL EvL HHL LHL 
L99 OL9 6L9 TEL 6HL 6HL SHL OSL OSL OSL OSL OSL 6HL 6HL 6HL 6HL 6HL IHL HHL HHL HHL HHL HHL HHL HHL HHL 97L 
099 999 IL9 269 6EL 6HL 6HL 6YL 6HL 6YL SHL 6HL OGL OSL OSL OSL OSL OGL 6HL 6HL 6HL 6HL 6HL GHL EL EL HHL Sol 
699 TL9 169 EEL 6HL BHL B4L BHL BHL BHL 6HL OSL OSL OSL OSL OSL 6HL 6HL BHL BHL BHL BHL ONL @vl @hl EvL EFL 
199 699 €L9 OOL TEL 6HL 6HL 6HL 6HL OGL OSL OSL OGL OGL OSL OSL 6HL 6HL SHL HL BHL LHL 9HL HHL EHL €vl €vl €” 
969 299 199 089 TEL ZHL IHL 24k 2HL EvL EHL 2HL 2HL ZHl Sel Zel Sol Zel Sel SHL IHL OWL OWL OL OvL OL OFL OFL 
€99 OL9 ZL9 S89 SL 6HL BHL 6HL 64HL 6HL OSL OSL 6HL 6HL 6HL 6HL BHL BHL LHL O4L GHL GHL SHL 9HL SHL Sol vl HHL 
899 IL9 069 6% 6% 6HL 64HL OGL OGL OSL OSL 6HL LHL LoL BYL BHL BHL BHL BHL BHL BHL 6HL LHL DHL GHL GHL GHL 
699 TL9 OOL BHL OSL BHL 6HL OSL OSL OSL OSL OSL BHL BHL BHL BHL BYL BHL BHL BHL BHL BHL BHL LHL 9HL SHL GHL 
S99 OL9 SL9 LOL SL BHL BHL BHL BHL BHL BHL BHL BHL BHL BHL BYL BHL BHL LoL LoL Lol Lod BHL BHL BHL LoL 9HL GHL 
ZL9 BL9 289 OTL EvLl SHL HHL HHL GHL SHL OHL LoL Lol Lol Lol Lol Lyk Lol 9FL El EL EvL GHL 9HL 9HL ZHL UHL 2HL 
999 €L9 LOL Sel LHL Lol LoL BHL BHL BHL 6HL 6HL 6H 6HL 6HL 6HL 6HL 6HL 6HL BHL BHL BHL BHL BHL LHL OHL GHL 
199 €L9 Z2TL StL 6HL BHL BHL BHL BL 6HL OSL OGL OSL OSL OSL OSL 6HL 6HL 6HL HL 6HL S6HL 6HL BHL LHL 9HL GHL 
499 ZL9 OOL BEL LHL 942 9HL LoL Lol Lol Lol Lol Lek Lol Lod Led Loh Lod Led Lod Lek Lol 9HL SHL HHL EL EL 
€99 OL9 669 LEL 9HL SHL HHL HHL SHL OHL Lol Lol Lol Lol Lod Led Lol Lek Lol Lod Lol Lol LHL GL HHL HHL EHL 
999 219 L69 2bL 9HL GHL HHL HHL SHL OL Lod Lol Lol Lol Lol Lek Lol Lol Lol Led Led Lek 9HL Gel HHL EHL EHL 
499 TL9 OOL OEL HHL EHL EFL EHL GSHL GHL GHL GHL 94L OHL SHL SHL SHL GHL SHL SHL SHL SHL HHL EL EFL CHL TH 
€99 OL9 €69 82L EL EvL EFL EL Evl HHL SHL IHL DHL DHL GHL GHL SHL GHL GHL SHL SHL GHL GHL HHL EL ZHL THL 
799 OL9 069 OEL EvL EL EHL HHL HHL GHL 9HL 9HL IHL DHL IHL GHL SHL SHL GHL SHL SHL SHL HHL EHL EHL CHL CHL 
€99 OL9 €69 B2L HHL EFL EL EHL EL HHL SHL 9HL LHL OHL GHL SHL GHL EHL EHL HHL SHL 9HL GHL HHL EL 2HL 2HL 
299 699 169 O€L HHL HHL HHL HHL GSHL HHL GHL SHL SHL 9HL GHL HHL HHL EHL EHL EXL HHL HHL HHL HHL EL HL CHL 
199 699 069 622 EvL EWL 2Hl 2HL EvL EL EL Hel SHL Gel GHL HHL EHL EVL 2@HL Shl SHL 2HL 2H EL EL eHL THL 
199 899 069 621 EL EWL EL EL EvL EL EL Hel SHl Gel GHL SHL HHL HHL EHL EYL EXL EL EL EYL EL @HL IHL 
199 OL9 269 O€L EvL EFL EvL EFL HHL HHL GSHL HHL SHL SHL GHL HHL @HL CHL SL @HL SHL Sel 2HL SHL UHL CHL 2HL 
199 699 789 TEL GL HHL EXL HHL SHL GHL GL 94L 9H7L OHL 9HL HHL EHL EVL EHL 2Hl 2HL 2HL HL @HL THl Tol THb 
199 899 089 TEL THL Tel Tel ToL IHL Teh 24h 2hL Zell EvL Sel SL Sl Sel Tl Tel OL OWL OFL OFL OFL OL OL 
199 199 189 Z2EL SHL SHL SHL GHL SHL SHL SHL 9HL 94L DHL GHL HHL HHL HHL EL EWL CHL EL EHL EHL UHL 2HL 2hHL 
659 799 8L9 TEL EvL 2HL Hl El Evl HHL EHL HHL HHL Hel GHL EvL ZHL 2HL THL THL Tel OFL OWL OFL OL OFL OFL 
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Eel €vl 


689 SZL Tel EnL vd €v7l €4l EvL EVL Evol EL 

089 #22 2nL EL EL Evl EvL FHL EL EHL EVL EFL ECHL EL EL 
089 722 2hlL Hel Hel HHL HHL HHL HHL HHL HHL EHL EL EL EXL 
089 922 Thl EL EXL EbL EFL EL EL Evl EvL EvL EvL EL EL 
699 789 82L Evl SHL 94L 947L IHL IHL IHL IHL 9HL 9HL 9HL 9HL DHL 
689 "2L EvL 6HL 6HL 6HL 6HL SHL 6HL GHL 6HL 6HL BHL EYL 6HL 
189 €2L IL Hl HHL yl beL HL SHL SHL GHL GHL GHL GHL GHL 
G89 ZL Sl 6HL 64HL 6HL 6HL 6YL 64HL 6HL 6HL BHL 6HL BHL BHL 
289 222 lel vel Sl veh vol HHL EHL HHL GHL GHL SHl GHL SHL 
069 %Z2L EvL 642 6HL 6HL 6HL SL 6HL 6HL BHL 6HL BHL BHL 6HL 
G89 OZL OWL 64L 6H7L 6HL Gel SL 6HL 6HL SHL BHL 6HL 6HL 6HL 
6L9 22L EvL 6HL 6HL 6HL 6HL SVL 6HL 6HL 6HL 6HL BHL 6HL 6HL 
LLO €89 %ZL E¥L 6HL HL 6HL 6HL SHL 6HL GHL SHL 6HL OSL OGL OSL 
€89 %Z22 672 62 6HL 6HL BHL BL BHL BHL BHL BHL BHL BHL BHL 
699 ZL9 S89 SZL EvL Lok Lol Lol Lo IL LL Lol LoL BHL BHL BHL BHL 
Gol 642 6HL 6HL 6Hl 6YL 6HL S6HL 6HL 6HL 6HL 6HL BHL 
S89 222 whl BHL 6hHL BHL Lol Lvl Lol Lol 
099 €99 199 419 STL EFL Lol Lol Lol Lod Lol Lol Lol Lol Lol Lol Lol LHL 
499 999 719 STL EFL 9FL Lol Lol Loe Lol Lol Lok Led Lol Leb Lol Lol 
869 099 €99 OL9 OOL LEL HHL BHL BHL Lol 9HL Lol Lol BHL BHL BHL BHL BHL 
€99 699 4l9 EEL EvL BHL Lol Lol LoL Lol Lok Lok Lol Lol Ll Lol Lol 
€99 999 IL9 9L9 OTL SL OSL ZSL ZGL OGL OSL TSL ISL TSL ISL OSL OSL OSL 
099 299 899 EL9 OTL 2@HL Lol BHL 6HL 6HL BHL LHL BHL BHL BHL BHL BHL BHL 
659 299 199 EL9 OTL 2HL BHL 6472 6HL 6HL BHL 6HL BHL BHL BHL LHL LHL LHL 
659 299 899 EL9 OTL Tvl BHL BHL BHL BHL LHL LHL LHL LHL LHL LHL LoL Lod 
959 099 799 TL9 EOL OWL Lol Lol LoL BHL Lol BYL BHL BHL BHL BHL LHL BHL BHL 
199 199 TL9 SOL ThL BH7L BHL BHL BHLBHL BHL BHL BFL BFL BHL BHL BHL 
099 $99 4L9 OTL 2HL SFL Lek Lol LoL Loh Lol Lod Lol Lol LHL Lok Lol 
659 4799 €19 601 THL 8HL BHL BL BHL BHL BHL BHL BHL BHL BHL LHL LoL 
859 199 899 E19 OLL Tel BHL BhL BHL BHL8HL BL BHL BHL BHL BHL BHL BHL 
159 SS9 099 599 219 TOL 2hL 8HL BHL BHL BL BFL BHL BHL BHL BHL BHL BHL BHL 
959 199 699 LL9 60L Tvl 84HL BL BHL BHLBHL BHL BHL BHL BHL BHL BHL BHL 
659 799 SLO 2TL Evl SHL BHL BHL BHLBHL BYL BHL BHL BHL LHL LHL LHL 
199 199 819 6TL EvlL 9HL Lek Lyk LoL Lol Lol Lod Lol Lol LHL 9HL OHL 
SS9 099 899 629 HTL 9HL Lol LHL Lol Lol lel Lol Lod Lol Lol Lol Lol Lol 
099 199 689 STL Lol Lol Lol Lol Lol inl Lok Lol 9bL Sel GHL GHL SHL 
859 299 699 069 O22 LHL LoL LHL Lol LoL LOL BHL BHYL LHL 97L DHL OHL LHL 
9759 099 199 789 822 9HL LHL Lol Lol LoL lol Lol Lol 9HL GHL GHL HHL HHL 
659 099 899 889 L2d SHl BHL BHL BHL BHL BHL LHL LoL GhHL HHL HHL HHL HHL 
099 899 689 O22 9%2 Lod LHL Lok LHL Leh LHL 94L GHL HHL GHL SHL SHL 
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@7l 2@oL 24h 
€7l El oHl 
nol whl vel 
Stl 97L OL 
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Gvl Shl SL 
65L 64L 6HL 
tol wel HHL 
OSL OSL OSL 
Ocz OSL OGL 
OGL OSL OSL 
OsL OSL OGL 
67 OSL OGL 
6%l 64L 69L 
Ost OSL ose 
64l BHL BHL 
6%l B84L BHL 
6%l B4L BHL 
64l BHl 8H 

OSL OSL 8HL 
Ts ISL ISL 
671 6HL BHL 
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64L 6HL 6HL 
64h 64L BHL 
872 64L 64%L 
67L 87L BrL 
67L TSL OGL 
671 OSL OS 

6%L 64L OSL 
872 OSL OSL 
67L 6%7L OSL 
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669 €99 €19 OOL 92L IHL LHL BHL BHL BHL BH) BH LHL Lol EvL EHL EYL @hL 2hL 2hHL ZL 2HL EL HHL HHL SHL Lol BHL 6HL OSL OSL 

099 899 219 OOL 62 IvL LoL BHL LHL BHL By) BHL BHL LHL GhHL EYL 2HL 2HL Z2HL 2HL 2HL EHL EvL EHL EL GHL LHL BL BHL BHL BHL 

959 499 IL9 OOL 62L GEL EHL HHL 9HL LOL GHL GHL HHL EL EL ZHL ZHL 2HL Z2HL SHL 2H THL THL 2HL 2HL SHl HHL ShHL BHL BHL BHL 

259 659 €99 IL9 S69 B2L BEL HHL HHL EHL HHL GhL GHL HHL HHL HHL ZL 2HL ZHL ZHL ZHL ZHL ZHL 2HL ZHL Shh EvL EL BHL BHL BHL BHL 
759 099 L99 EL9 GOL OEL IHL GHL OL HHL HHL GHL GHL HL HHL EHL EL EKL EXL EHL El EvL EvL EvL EvL EvL HHL HHL SHL BHL 6HL 6HL 
169 099 199 €L9 OOL 62L HHL OHL DHL LHL BHL LoL LoL LoL OHL bol EHL EvL ZHL EYL EvL EL EvL EYL HHL HHL GHL SHL BHL 6HL HL 6HL 
959 099 899 4L9 ZOL ZEL EvL LHL LHL LoL LoL LHL Lok OL OHL OHL EHL EL EvL EvL EvL EVL EHL HHL HHL HHL HHL GHL 9HL OHL BHL 6HL 
859 199 899 219 069 LZL OFL LoL LHL LHL EvL LoL Lol LoL OL GHL EvL EL EHL EHL EvL El Evl EvL EL EL whl Gol LHL BHL SHL 6HL 
489 LZL 6EL BYL BYL BHL LoL HL OHL IHL OHL DHL HHL EHL EHL EFL EHL EL EHL EVL EL El HHL IHL BHL 6HL 6HL OGL 

699 92L TL 9HL GHL GhL 9HL 9HL 9HL GHL SHL SHL HHL HHL HHL HHL DHL HHL HHL HHL HHL HHL HHL OHL LoL LoL BHL 6HL 

899 419 LZ2L OWL SFL GHL HHL ShL LLO HLL 9HL SHL GHL HHL HL HHL Hel HHL HHL HHL HHL HHL HHL HHL GHL LHL LHL BHL OGL 

199 TL9 €2L OWL LoL LoL Lok LoL LoL LL 9HL GHL GSHL HHL HHL HHL EHL EL EL EvL EvL EHL EHL EvL EML SHL SHL BHL BHL 

€99 899 699 GLO %2L ZL BHL BHL AHL BHL BHL BHL BHL BHL BHL LHL DHL GHL SHL SHL GHL SHL SHL 9HL DHL LoL BHL BHL BHL 6HL OSL 

€99 599 699 EL9 SZ2L EvL Lol Lol Lok Lol Lol Lek Lyd Lol 9FL SL HL HHL HHL HHL SHL SHL GHL SHL GHL 9HL LHL BYL 6HL OGL OSL 

5699 899 OL9 EZL 2HL OSL OGL OGL OSL SHL 9HL DHL OHL SHL HHL HHL HHL HHL HHL HHL EHL EHL EHL EYL EHL HHL OHL LHL BHL HL 

099 £99 999 199 GLO L2L ShL LoL LoL BHL BHL BHL BHL BHL BHL BHL LHL LHL OHL DHL DHL OHL IHL DHL DHL IHL IHL IHL LHL BHL BHL OGL 
859 099 £99 699 ZL9 SZL HHL 9HL 9HL DHL BHL BHL BHL BHL BHL BHL LHL DHL HHL SHL GHL 9HL OHL DHL OHL IHL LoL LHL BHL BHL 6HL BHL 
959 099 G99 699 €L9 LZL GhHL LHL OHL LHL Lol LoL LoL 9HL OHL SHL SHL SHL SHL HHL HHL HHL HHL DHL DHL DHL DHL OHL IHL DHL LoL BHL 
959 659 £99 999 219 SOL 2h SHL OHL DHL DHL HL IHL OHL DHL DHL DHL HHL HHL EHL EXL EHL HHL GHL GHL 9HL 9HL OHL OHL LHL LHL DHL 
7569 169 199 499 699 OTL 6EL HHL HHL HHL HHL GHL GHL HHL HL EHL EXL EHL 2HL 2HL EKL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL GL 
9569 869 299 499 ZL9 ZIL 6€L LoL Lek LoL LoL LoL LoL 9HL OHL IHL GHL GHL SHL SHL SHL SHL SHL 9HL 9HL DHL DHL DHL DHL OHL DHL SHL 
169 669 999 999 4L9 Z22L OWL BhHL BHL BHL BHL BHL BHL BHL BHL BHL LHL DHL GHL SHL GHL IHL DHL IHL DHL IHL DHL IHL DHL DHL IHL IHL 
L169 669 299 199 ZL9 SIL BEL LHL BHL BHL BHL BHL LHL LHL LHL LHL OHL DHL DHL DHL DHL IHL IHL DHL DHL DHL OHL DHL DHL DHL DHL IHL 
199 899 ZL BEL EHL HHL HHL SHL Gol ShL GhL GhL GhHL EL EVL @HL ZL 2HL ZHL EL HHL HHL HHL GHL SHL SHL GHL SHL SHL 

199 699 O21 6€L HHL HHL HHL HHL HHL EDL EHL EL EHL EHL EL EL ZHL 2HL UHL 2HL ZHL 2HL SHL 2HL 2HL UHL 2HL SHL 2HL 

699 ZL9 61L Ihh Lol LL 9HL SFL OHL OHL IHL IHL OHL IHL DHL DHL GHL SHL GHL SHL SHL GHL GHL GSHL SHL SHL GHL SHL SHL 

699 €L9 STL Tel 2hL HHL SHL DHL OHL 9HL 9HL DHL ONL HHL HHL EL Z2HL 2HL 2HL 2H EXL HHL HHL HHL HHL HHL HHL HHL HHL 

699 GLO LIL 6EL SHL SHL GhHL SHL GHL GHL GHL GHL GHL GHL SHL HHL HHL HHL PHL HL HHL HHL HHL GHL GHL SHL SHL SHL SHL 

659 199 Z2L9 61L BEL 2HL ZHL 2HL ZhHL ECHL EHL EYL EYL EL EHL 2hL 2hL 2SHL IHL IHL IHL 2HL HL 2H Uhl SHL 2HL 2HL UHL HL 

659 799 BLO €2L IHL SHL SHL GHL SHL O41 9HL 9HL HL DHL GHL SHL SHL HHL ZyL EYL EYL 2HL EYL EHL HHL HHL HHL SHL SHL SHL 

659 S99 619 92L HHL GHL SHL SHL SHL GhL GHL GhL GHL SHL SHL SHL SHL HHL HHL HHL 2HL 2HL 2HL 2HL UHL UHL 2HL 2H 2HL HL 

099 199 899 921 EvL ShL SHL GHL SYL GhL GhL GhL EvL 2HL 2HL @HL 2HL 2HL CHL Sel Uhl SHl Sel 2hL SHl SHL eHL *hHL 2HL el 

699 4L9 92L @Hl 2hL 2HL HHL SHL OWL 9HL DHL DHL GHL HHL EYL ZHL 2HL 2HL SHL VHL 2HL 2HL SH UHL SHL 2hL @hL SCHL ShHL 

€L9 9ZL Ihl Hh GL GhL SHL OHL OHL DHL DHL DHL DHL DHL DHL GHL GHL HHL GHL GHL GHL SHL SHL Shl SHL SHL GHL SHL 

9L9 T2L Uhh @hL 2h 2HL 2hL End EvL EL EL CHL HHL EL EL ShL ZHL ThHL IHL 2HL 2H 2H UHL SHL HL 2HL ShL EvL 

089 #2L 2@hL EvL OL GHL SHL OWL OHL OHL DHL LHL LoL LHL LoL OHL DHL 2HL 2HL EL EHL HHL HHL SHL SHL GHL SHL SHL 

889 92L 2hL EvL HHL OHL SHL GHL SHL SHL ShHL 9FL DHL IHL GHL GSHL SHL GHL HHL HHL HHL GHL GHL GSHL SHL GHL SGHL SHL 

289 %Z2L 2hL oHl Heh hl HHL HHL HL HHL HHL HHL HHL HHL HHL bl HHL HHL EvL EL EML EvL HL HHL HHL HHL HHL HHL 


989 LZL THl whl Ghl whl HHL HHL HHL HHL HHL GhL SHL ShHL GhHL ShL GHL HHL EL EHL EL EKL EvL EFL EHL HHL HHL HHL 


289 72h Toh EL HHh Hl HHL HHL GHL ShL GHL ShL GHL SHL SbL GHL SHl HHL EHL EFL EXL EHL EFL HHL HHL GHL SHL SHL 
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899 LL9 069 6TL TEL BHL 6Hl OSL OSL OSL OSL 6HL 6HL BHL BHL LHL LHL LoL LOL LHL 9HL DHL SHL GHL HHL EFL 


659 819 919 069 OZL ZEL SHL 6HL OSL OGL 6HL 6HL BHL BHL BHL LHL O9HL GhHL SHL HHL tel Eyl 2oL 2yL 2h 2h HL 


$99 219 089 669 921 SEL SHL 0G) OGL AHL BHL BHL BHL LHL OHL HHL EFL EHL EHL ZHL 2HL ZHL 2HL Z2HL 2HL ZHL 2HL 


099 199 819 00L s2k SEL SHL LHL 9HL GH) Shr GhL Shl Hel EYL ZHL ZHL ZL ZHL THL TL IHL IHL LHL OWL OFL O¥L 


099 T19 T89 BOL BZL SEL BHL OSL ISL O¢y OG1 OGL OSL OSL AHL LHL O4L 9HL 9HL SHL SHL SHL GHL SHL GhL S¥L SHL 
199 219 €89 OTL O€L LEL BL OGL OSL OG) 6HL GHL BHL 9HL OHL GHL SHL GHL GHL byl HHL HHL HHL HHL HHL HHL HHL 
099 TL9 289 2OL 62d SEL TH OGL OSL OSL OGL OSL BHL SHL SHL 9HL OHL OHL DHL SHL GHL GHL SHL SHL ShL SHL SHL 
099 019 189 669 92 SEL Owl OGL OSL OGL OSL OSL BHL LHL 94L GHL GHL GHL GHL SHL SHL SHL SHL SHL SHL SHL SHL 
659 999 619 TOL S2k EEL OL OHL LHL GHL GHL 9HL SHL HHL EHL EOL EHL EHL EYL EvL CHL ZHL ZHL ZHL THL OWL OnL 
299 899 289 S69 SZL HEL OFL HL OSL BHL 6HL BHL bHL 6HL BHL LHL LoL SHL OHL 9HL SHL SHL SHL GHL GHL SHL HHL 


299 899 289 G69 S2@l #EL OFL LHL OSL 6HL 64HL AHL BHL BHL BHL AHL BHL LHL LoL LHL OFL DHL GHL SHL HHL HHL HHL 
199 089 769 22 €€L BEL BHL 6HL 6HL BHL LHL LHL LHL LHL GHL SHL SHL HHL HHL HL HHL EXL EL EOL EXL EXL 

999 619 STL #22 EEL BEL BHL 6HL BHL BHL LHL GHL GHL SHL HHL HHL HHL HHL EHL EL EYL EXL EFL ZHL ZHL ZHL 

999 619 269 6IL Eel LEL 6HL 6HL HL EHL BHL LHL LHL OHL DHL GHL GHL GHL HHL HHL EHL EYL EOL EL EYL EDL 

€99 219 069 STL O€L 2EL 2GL ESL EGL 2GL TSL OSL OSL OSL 6HL 6HL 6HL 6HL 6HL 6HL BHL BYL LoL LHL DHL OHL 

099 699 419 €69 OZ@L 2EL SEL BHL 6HL OGL 6HL BHL LHL DHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL HHL anh 
S99 €L9 789 S69 %2L Ihl EL EGL EGL ESL ESL EGL ESL ISL OSL OSL OGL OSL OGL OGL OGL OSL OSL OSL OSL OSL OGL 
699 LL9 789 669 622 6€L IHL BHL 6HL 6HL 6HL BHL BHL BHL DHL DHL DHL DHL DHL DHL OHL DHL OL GHL LHL BHL BHL 
TL9 089 889 669 O€L ZHl EFL TSL EGL ESL ESL 252 TSL TSL TSL OSL 6HL 6HL 6HL 6HL 6HL 6HL 6HL 6HL BHL BHL BHL 
TL9 089 889 OOL 2EL 2H EHL ISL 2GL 2G ZGL ISL ISL TSL OSL OSL 6HL 6HL 6HL BHL 6HL 6HL BHL 6HL BHL BHL 64L 
199 LL9 Z89 869 LZL OFL OFL LHL OGL OSL OSL 6HL 6HL BHL BHL DHL OHL DHL GHL SHL SHL SHL GHL SHL SHL SHL SHL 
899 LL9 289 969 EZL OWL OFL LHL 062 OSL 6HL 6HL BHL LHL DHL DHL GHL GHL SL GHL SL SHL SHL SHL SHL SHL SHL 
OL9 LLO 189 669 6ZL OFL THL BHL OGL OSL OSL 6HL BHL BHL LHL 9HL DHL HL DHL IHL 9HL OHL OHL DHL LHL Lol Lol 
699 749 089 669 82L OWL Tvl BL OGL TSGL TSL OSL 6HL BHL LHL LHL Lod LHL LHL Lol Lok Lol LHL Lol Lob Lol Lod 
199 +L9 6L9 L69 9ZL Tel 2HL 6HL ISL ISL OGL SHL BHL BHL BHL LHL 9HL DHL DHL DHL IHL DHL OL DHL 94L DHL OHL 
899 7Z9 089 OOL O€L ZHL ZHL OGL TGL STL ISL 6HL BL BHL BHL BHL BHL LHL LHL LHL LHL Lok Leh Lol Lol Lol Led 
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872 6HL 6HL 67L 6HL 6HL 6HL B64L 6HL 6HL BL S6HL SHL 6HL 6HL S6HL BHL BHL BHL BHL 6HL B4L 41) SSL) 8eL2 


SYL 67L OSL OSL OSL OSL OSL OSL OSL OSL OSL 6HL 6HL BHL 6HL 64L BHL B6HL BYL OGL OSL OSL wT) O9L)8ELL 


yl Lol 64L 6HL 6HL 6HL BL BYL BHL BL BHL BL BL BHL BHL BHL BHL IHL IHL LL 6HL OGL oT) 79L| BELL 


$9. 8HL 64L 6HL 6HL 6HL 6HL 6471 6HL 64L 6HL 6HL 6HL 6HL B6HL 6HL BHL 6HL B6HL 6HL B6HL OGL pT) LcL| sere 


271 942 BS4L BL BHL BHL BFL BHYL BHL BHL BHL LHL LHL LHL 9DHL OHL SHL SHL HHL LHL BHL BL oT BELL 


v7l 8L OSL ISL ISL OSL 6%L 6472 6HL 6HL 6HL 6HL 6HL 6YL BHL 6HL 6HL 6HL BHL 67L OSL 2GL HT) sol) sede 


Tvl Gol 842 BHL BHL BHL BHL BYL BHL Lol LHL Lol LoL Lol Lok LoL Ll IHL GHL LHL BHL BL 4T/S9L| BELL 


@7l 87L OSL OSL OGL OSL OGL OSL OSL 642 6HL 6HL BHL BHL BHL BHL BHL LHL LL BHL 64HL OSL vas BELL 


ZoL SHlL 8472 BHL BHL BHL BHL LHL LHL LHL LoL DHL IHL IHL 9HL GL OHL SHL Lol BYL 6HL BHL wT} T9L|seLe 


tol Lol 64L 6HL 6HL 6HL 6HL YL 6HL BHL BHL BHL BHL BHL BHL BHL LHL IHL IHL BYL BL OSL 1/O9L)B8ELL 
bol Lol 64L 6HL 64L 6HL 6HL 6YL 6HL SHL BHL BHL BL BHL BHL BHL IHL HHL SHL BHL 6YL OSL I) 9L) Bel 
€vL 94L 6HL 6HL 6HL 6HL OHL 6¥L 6HL 6HL 6HL 6HL BHL BHL BFL BYL BHL IHL SHL LOL 6YL OGL U/L} Bele 


€7l Ol 84 BHL BL BL BHL BYL BHL BHL BHYL BHL BHL BHL BHL BYL BYL BHL BHL 64L 6HL OGL 1) Z29L)8eLL 


thl OGL OSL OGL OSL OGL OSL OSL OSL 64HL 6HL 6HL 6HL 64HL S6HL B6HL 6HL SHL 67L 6HL OGL OGL 471T|/S9L|8ELL 
tol 64L 69L 6HL 6HL 6HL 6HL 64L 6HL 6HL 6HL 67L 672 6HL 6HL 6YL 6H7L BHL BHL BHL 67L 6HL 71) 8SG2)8eLL 
Sl 64L 6HL 6HL 6HL 6HL 6HL 6YL 6HL 6HL 6HL S6HL 6HL 6HL 6HL 6HL BHL BYL BHL 6HL 64HL 64HL 41} 8sl/eell 
94L 6hL 6HL 6HL 6HL 6HL 6HL 6YL 6HL SL 6HL SHL GYL 6HL SL BHL BYL BYL BHL OYL 6HL BHL HT|SSL|8ELL 
9%L OGL OSL OSL OSL OSL OSL 6¥L 6HL OHL 6HL 6YL OYL 6HL BYL 6HL HL SYL 6HL 6HL SL OGL HTIGGLI SELL 
GHL 64L 6H 6HL 6HL 6HL 6YL BYL BHL BHL BYL AHL BYL BHL BHL BHL BHL BYL BHL BHL BHL BHL HT |9nL 


Gl Ay 


6%L OSL OSL OSL OSL OGL OGL OSL OSL OSL OSL OSL OGL 6H 6HL 6HL 6HL 6HL 6HL SYL 6HL BHL 


z 
on | /0t1 ,001 | ,080 090 | Oro | ,0z0 | ,000 
0961 HOYVW 


NV390 3H1 4O ANDNOL 
VlVG HdVuYDOWUSHLAHLVE 


(9c-00) 
Noudaaia 


,08y | Ory | OOF /OVE | ,OZE | ,OOL | OBZ | ,09Z | ,OFE ,00z | ,OB8t | ,O9t 


(spc) 
cond 


was Janivazawai wiv] ONIM 


Hid3G Lv S3UNLvaidW3l 


OSL8HL 
69LTSL 
87L0GL 
TSlL6HL 
OSL8hL 
67L0GL 
872 8GL 
OSLIGL 
8SL0GL 
IsLe2cl 
Isles 
2SsL Ice 
WSL2GL 
OSLSscL 
2SheGge 
€SLOGL 
SSLOGL 


OSLEnL 


TS9 859 Cul 2G 


499 CSL2GL 
S99 @SLIGL 
Isl0SL 
OSLe2cL 
eSL0cL 
OSLTSL 
eslece 
esl7ce 
OSLIGL 
67L0SL 
67L LoL 
BL LHL 
99h Lol 
892 B4L 
67L 64L 
Lvl Bel 
67L OSL 
B92 BHL 
OSL OGL 
S7L SL 


872 BL 


noe Pm Jon [im Jn [ne [in [ne Jn [ne [om [om ns Jn [om me [om [om [ne [on Jo [me [om J [ne J oe [oe [|e [Fo] AE 


a == ET 
30 AV SIuNLvesdWal 
0961 HOYVW 
NY3D0 3H JO 3NDNOL 
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Osd Tsk Gz 2€|ovz|ovzL €0Sz2 | S490 let 
6%L 6%L 12 L2|onL|0%LL €0Sz | 0€90 jet 
0S 0SL LZ L2|enz|2yzL €0sz | st90 Jot 
Lol 6b LZ L2|2yL|e¥LL %0Gz2 | 0090 Jot 
OSL OSL LZ L2\SHL|eyLL b0Gz | s¥S0 Jet 
67L 6%L Zz L2|o%L|eyLL %0Gz | O€SO Jot 
251 25h ZZ Lz|OvL|yyL2 40Sz | stS0 Jot 
Bo BHL zz Lz|e%L|s¥2z 40Sz | 0050 lot 
87l Bol zz Lz|ene|ovLz 4062 | SH¥0 lot 
OSL 0SL GZ LZ|SHL|L¥LL S0sz | 0€%0 Jot 


87L ShL G2 L2|87L|87LL GOGZ2 | STO J6T 


671 6HL 12 L2|e7L\ESlLL 90G2 | OOEO |6T 


Lvl 84L 9T €2|6yL |ESLL 90S2 | 0€ZO |6T 


871 BHL OT €2/64"L)TSLL 20S2 6T 


Ss9 099 @sd cSh 9T €2|6vL |SHLL LSbe 6T 


esi tcl HT BLITSLI|2vld So¥e 6T 


HT 8TITSLIevLl SSH 6T 


Ost OSL 


HT STIISL|2yLl Ssv2 61 


671 OSL 
€Sl OSL HT BT }2SL |evll Sore 
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aye oT 81 /2Gl |2@vll So¥e 6T 
OcL HT BT )2SL evel SSH2 eT 
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0S2 062 oT 81 }2Sl |2vll Soe 8T 
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ViVd HdVYDOWUSHIAHLVE 
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APPENDIX IIT 
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SURFACE OBSERVATIONS 


| POSITION SONIC 
DEPTH 

HOUR LATITUDE LONGITUDE UNCORRECTED 
22 2% 35N | 077° 34W 1756 


AIR TEMPERATURE 


ANEMO. AIR 


H@T. PRESS DRY ¥ WET ¥ 


8] 5 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c S%o ot / = AD Ozmi/ Ve 
DEPTH (M) Vv v Vv vy v 


0000 23 83| 36 51 | 24 85] 0 000 5021 4 
0000 23 83] 36 51] 24 85 5021 4 
0010 23 83| 36 50| 24 85]|0 031 5021 9 
0010 23 83] 36 50] 24 85 5021 9 
0020 23 76| 36 52] 24 88] 0 062 5022 0 
0020 23 76| 36 52| 24 88 5022 0 
0030 23 71| 36 57] 24 94] 0 093 5022 4 
0030 23 71] 36 57| 24 94 5022 4 
0050 23 71| 36 58| 24 94] 0 154 5023 6 
0050 23 71| 36 58| 24 94 5023 6 
0075 23 73] 36 63] 24 97] 0 229 5025 4 
0075 23 73] 36 63] 24 97 5025 4 
0100 23 78| 36 68| 25 00] 0 305 5027 5 
0100 23 78| 36 68| 25 00 5027 5 
0150 23 76| 36 79] 25 09 | 0 454 5030 7 
0150 23 76| 36 79 | 25 09 5030 7 
0190 Ae YS || 26 TE || 25 27 5024 7 
0200 21 83| 36 73] 25 60]|0 589 5017 2 
0250 18 71] 36 53| 26 28|0 697 4991 2 
0250 18 71] 36 53] 26 28 4991 2 
0300 18 04] 36 46| 26 40/0 786 4987 5 
0300 18 04| 36 46] 26 40 4987 5 
0400 16 80] 36 25| 26 54]|0 955 4980 5 
0500 14 87| 35 97| 26 7711 109 4965 7 
0500 1 Or | 83 Ov |) 2G aa 4965 7 
0600 12 26| 35 61| 27 03]1 241 4941 9 
0600 12 26| 35 61| 27 03 4941 9 
0800 08 09] 35 20] 27 44] 1 440 4902 7 
0800 08 09] 35 20] 27 44 4902 7 
1000 05 35| 35 03| 27 68]1 575 4878 4 
1000 05 35| 35 03| 27 68 4878 4 
1200 04 60] 35 01] 27 75/1 679 4880 1 
1200 04 60| 35 01] 27 75 4880 1 
1500 04 18] 35 00] 27 79] 1 822 4892 1 
1500 04 18] 35 00] 27 79 4892 1 
1750 03 74] 34 98] 27 82 4900 8 
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SURFACE OBSERVATIONS 


| POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LONGITUDE UNCORRECTED | DEPTH 


00659| Moor | 03 | 07 % o77 §©63.4W 


WIND reece, || ae cLouD SEA WATER 
0 10 23 | 2) O71 1 
SUBSURFACE OBSERVATIONS 

SAMPLE Tacc Sho ot = AD OzmI/I Ve 
DEPTH (M) Vv v v Vv v Vv 
0000 23 78 36 52 24 88 | 0 000 5021 0 
0000 23 78 36 52 24 88 5021 0 
0010 23 78 36 51 24 87] 0 031 5021 5 
0010 23 78 36 51 24 87 5021 5 
0020 23 74 36 51 24 88 | 0 062 5021 8 
0020 23 74 36 51 24 88 5021 8 
0030 23. 75 36 51 24 88 | 0 093 5022 5 
0030 25 1/3) 36 51 24 88 5022 5 
0050 23 79 36 51 24 87/0 155 5024 0 
0050 23 79 36 51 24 87 5024 0 
0075 23 74 36 59 24 9410 232 5025 4 
0075 23 74 36 59 24 94 5025 4 
0100 23 62 36 65 25 02 | 0 307 5026 1 
0100 23 62 36 65 25 02 5026 1 
0150 Qe Yi 36 78 25 09 | 0 455 5030 3 
0150 2s) ail 36 78 25 09 5030 3 
0190 23 47 36 80 25 18 5030 8 
0200 22 41 36 74 25 44) 0 595 5022 2 
0250 18 85 36 55 26 26 |0 707 4992 6 
0250 18 85 B6m55 26 26 4992 6 
0300 18 22 36 49 26 38 | 0 797 4989 4 
0300 18 22 36 49 26 38 4989 4 
0350 NY 77) 36 42 26 45 4987 1 
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SURFACE OBSERVATIONS 


DATE SONIC MAX. 
DEPTH 
DAY YEAR | HOUR LATITUDE UNCORRECTED 
Gil Seonlmeon|mmnea Te |S 
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ONNANONNNFFOOWMNRP RP ADWWIA+ 


COL. | TRANS. 


SURFACE OBSERVATIONS 


H. 0. DATE POSITION 
REF. STATION 


NO. MO. DAY | YEAR HOUR LATITUDE | LONGITUDE 
i} 
| 00659, MOOR| 03 | 08 | 960] 02 24 35N | o77° 


MAX, 
SAMPLE 


WIND Anzio: || PAG AIR TEMPERATURE | ain, CLOUD SEA 
EMG |) ISS ey | WET ¥ ie Pe TYPE a DIR. 
23 al 7| 10 
SUBSURFACE OBSERVATIONS 

SAMPLE Tac) S%o ot DAD O2mi/ Vy 
DEPTH (M) v v vy v v Vv 

| 0000 23 83 2 BZ) 24 87 | 0 000 5021 4 
0000 23) 33) 36 53 24 87 5021 4 
0010 23 88 Bi 5s! 24.5815) | (ON O31 5022 4 
0010 23 88 36 53 24 85 5022 4 
0020 23583) 36 53 24 87 | 0 062 5022 6 
0020 23 83 36 53 24 87 5022 6 
0030 23 84 36 53 24 87 | 0 093 5023 3 
0030 23 84 36 Bs) 24 87 5023 3 
0050 23 Bil 36 53 24 88 | 0 155 5024 2 
0050 23 81 By 5)3} 24 88 5024 2 
0075 23 Ve 36 59 24 9410 232 5025 6 
0075 23 1S 36 59 24 94 5025 6 
0100 23 67 36 61 24 98 | 0 308 5026 4 
0100 23 67 BS. @il 24 98 5026 4 
0150 23 90 326 86 25 10] 0 457 SOB 2 
0150 23 90 36 86 2S) iN) 5032 1 
0190 23 45 36 84 25 22 5030 7 
0200 22 38 36 76 25 47 | 0 596 5022 1 
0250 18 82 36 52 2A 25 | @ 7Of& 4992 2 
0250 18 82 36 52 26 25 4992 2 
0300 18 22 36 54 26 41] 0 798 4989 6 
0300 18 22 36 54 26 41 4989 6 
0350 17 54 36 56 26 60 4986 0 
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SURFACE OBSERVATIONS ] 


pial DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. | DAY YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
/ ° / 
00659 moor| 03|08| 960| 08 | 24 35n| o77 34w | 1756 | 03 


WIND ANEMO. oni AIR TEMPERATURE HUMID- eer CLOUD | SEA | SWELL | aie WATER 
SPEED | DIR. DRY W WET VW TYPE} AMT.| DIR. AMT. DIR. AMT] COL. | TRANS. 
054 11] 23 (eae | lens 8 - 10 : 10| 1 FE 
SUBSURFACE OBSERVATIONS 
SAMPLE Tec S%o ct = AD Ozmi/I Vr 
DEPTH (M) v v v v v v 
36 53 | 24 87] 0 000 5021 3 
36 53 | 24 67 5021 3 
Gong || 23 79 | 26.52 || 2A By | osm 5021 7 
0010 | 23 79| 36 52 | 24 87 5021 7 
OAD || a2 BO) 26 5 aA ee Il @ wor 5022 4 
0020 | 23 80| 36 53| 24 88 5022 4 
0030 | 23 81| 36 53] 24 88 | 0 093 5023 1 
0030 | 23 81| 36 53| 24 88 5023 1 
0050 | 23 62| 36 52] 24 86 |o 155 5024 3 
0050 | 23 82| 36 52] 24 86 5024 3 
0075 | 23 76| 36 58| 24 93|0 232 5025 5 
ao75 || 23 76 || 36 58 || 24 93 5025 5 
0100 | 23 67| 36 65] 25 01]|0 308 5026 5 
0100 | 23 67| 36 65| 25 01 5026 5 
0150 | 23 79| 36 78] 25 07 | 0 457 5030 9 
0150 | 23 79| 36 78| 25 07 5030 9 
O15 || 22 O7\| Bo Bi |) Bs 33 5026 6 
0200 | 2199] 36 75| 25 57]|0 594 5018 7 
0250 | 18 68| 36 53| 26 29 | 0 702 4990 9 
0250 | 16 25] 36 55 | 26 2 4990 9 
0300 | 18 04| 36 46| 26 40|0 791 4987 5 
0300 | 18 04| 36 46| 26 40 4987 5 
0 


0350 17 41 3 3\7/ 26 48 4984 
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SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX, 

REF, STATION DEPTH SAMPLE 

NO. MO. DAY YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 

06659} MOOR| 03 | 08} 960 a [aa a5N | 077 aa 

WIND ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD | SEA 
SPEED DIR. ici Bess DRY VW | WET W Ly, ae TYPE AMT.| DIR. AMT. | 
[| 05 34] 23 Palo |Mnicre = A all Al 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c S%o ot = AD Ozmi/ Vp 7 
DEPTH (M) | Vv v Vv v v v 
0000 23 =) 36 54] 24 89} 0 000 5021 0 
0000 22 W|| 36 Be | ak Bo 5021 0 
0010 23 78| 36 53| 24 88 | 0 031 5021 6 
0010 2378 | 36 53| 24 88 5021 6 
0020 23 75| 36 54] 24 90] 0 061 5022 0 
0020 23 75| 36 54] 24 90 5022 0 
0030 23 75| 36 54| 24 90] 0 092 5022 6 
0030 23 75| 36 54| 24 90 5022 6 
0050 23 79| 36 54| 24 89|0 154 5024 1 
0050 Be) 7 | 26 52 | 22 BO 5024 1 
0075 23 77| 36 58| 24 93] 0 231 5025 6 
0075 23 77| 36 58| 24 93 5025 6 
0100 23 85| 36 74| 25 02] 0 307 5028 3 
0100 23 85| 36 74] 25 02 5028 3 
0150 23 98| 36 88] 25 09] 0 455 5032 9 
0150 23 98| 36 88 | 25 09 5032 9 
0190 22 86| 36 82| 25 37 5025 7 
0200 21 91| 36 76] 25 60] 0 590 5018 0 
0250 18 71] 36 54| 26 29 | 0 698 4991 3 
0250 18 71| 36 54] 26 29 4991 3 
0300 18 04] 36 46| 26 40|0 787 4987 5 
0300 18 04| 36 46 | 26 40 4987 5 
0350 IY 92 i) 36 36 || 26 SO 4983 1 
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SURFACE OBSERVATIONS 


nto DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
ih / 
00659 moor | 03[08| 960| 19] 24 35n| 077 34w | 1710 | 03 


cLoUD SEA WATER 
TYPE| AMT.| DIR. 
che 
SUBSURFACE OBSERVATIONS | 

SAMPLE 7ee S%o ot = AD Ozmi/I Ve 

DEPTH (M) Vv v Vv v v Vv 
0000 23 92 36 54 24 85! 0 000 5022 2 
0000 23 92 36 54 24 85 5022 2 
0010 23 81 36 53 24 88 | O 031 5021 9 
0010 23 81 26553) 24 88 5021 9 
0020 23 75 326 54 24 90] 0 062 5022 0 
0020 23 75 36 54 24 90 5022 0 
0030 23 75 36 53 24 89 | 0 093 5022 6 
0030 Oss 75) 36 53 24 89 5022 6 
0050 23 77 36 54 24 89 | 0 154 5024 0 
0050 23 77 36 54 24 89 5024 0 
0075 23 79 36 67 24 99 | 0 230 5026 1 
0075 23 U9) 36 67 24 99 5026 1 
0100 2s TT 36 71 25) (2 || @) sos) 5027 6 
0100 23) YT 36 71 25 02 5027 6 
0150 23 $s} 36 86 25 09 | 0 454 5032 4 
0150 23 93 36 86 25 09 5032 4 
0190 22 71 36 81 25 41 5024 4 
0200 Ail '3} 36 75 25 611] 0 589 5017 3 
0250 iL} 7/) 36 54 26 27 | 0 696 4992 0 
0250 18 79 36 54 26 27 4992 0 
0300 18 02 36 46 26 40] 0 786 4987 3 
0300 18 02 36 46 26 40 4987 3 
0350 17 32 36 36 26 50 4983 1 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. DAY | YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
00659| MOOR | 03 | 09 | as 02 24 35N | O77 34W | IL 7/3110) 
pace teats AIR TEMPERATURE J yg sali cLOUD | SEA | SWELL | as WATER 
MGT || ARAESS DRY eee Yv Ws TYPE AMT, pir. | AMT. | bin. |amT.| | cot, | TRANS, 
23 | 2 Al i 3| | ; 5| 05 1 05) 1 
SUBSURFACE OBSERVATIONS 
SAMPLE in yp OG) S%o ot = AD OzmI/I Vp 
DEPTH (M) a7 vy N7 Vv Vv v 
0000 23 TT Bie) 55) 24 89 ; 0 000 5020 9 
0000 23 UV 36 53 24 89 5020 9 
0010 AS 71) 36 54 24 89 | O 031 5021 6 
0020 23 78 36 54 24 89 | 0 061 BOQZ2 7 
0020 23 YE 36 54 24 89 5022 2 
0030 23 WS BG) 535) at, Sil || @ M2 022 7/ 
0050 Ze: AS 5) 7/ Ab 92 || O 528 5023 8 
0050 23 74 BS 5) 7/ 24 93 HOZS) {3 
0075 23) Ye 36 65 24 98 | 0 229 5025 9 
0100 23 84 3 7/3) 25 02 | © 30% 5028 2 
0100 23 84 36 73 25 02 5028 2 
0150 24 02 36 90 23) WS) || @ Gs) BOSS) 3) 
0150 24 02 36 90 25 09 Hoss) 3) 
0180 23 96 36 90 25) iit 5034 6 
0190 23 76 36 89 25) ie 5033 5 
0200 20 90 36 67 25 Gil | © Ses 5008 8 
0205 20 OB 36 61 26 00 ByojOat al 
0215 19 42 36 58 26 14 4996 0 
0225 19 23 36 56 26 7 4994 7 
0250 18 69 BS Sys) 26 29 | 0 686 4991 0 
0250 18 69 Bo 33) 26 29 4991 0 
0300 ly 88 36 44 26 42 | 0 774 4985 9 
0300 17 88 36 44 26 42 4985 9 
0350 ly 23 36 35 26 51 4982 2 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC 
DEPTH 
HOUR LATITUDE | LONGITUDE UNCORRECTED 


MAX, 
SAMPLE 
DEPTH 
° / ° fi 
Gell Mileaasl or 7c Hn limo mllllod 


STATION 


DAY | YEAR 


09 | 960 


03 


MOOR 


ANEMO. | AIR WATER 
le EDESS cot. | TRANS. 
I 
23 | | 
SUBSURFACE OBSERVATIONS 

SAMPLE T°c S%o ot SAD) Ozmi/| Vr 

DEPTH (M) Vv Vv Vv vy Vv v 
0000 23 1/3} 36 55 24 91] 0 000 5020 7 
0000 23 73 36N55 24 91 5020 7 
0010 23 72 36 54 24 91/0 031 BON 2 
0020 23 72 36 54 24 91/0 061 DOs 
0020 2S 2 36 54 24 91 5021 8 
0030 25 3 36 5D 24 91) 0 092 5022 5 
0050 23 7/5) 36 58 aus 23 || © ws) B22) ©) 
0050 23 45 36 58 24 93 5023 9 
0075 23) 0) 36 68 24 99 1 0 229 5026 2 
0100 23 84 36 76 25 04 | 0 303 5028 3 
0109 23 84 36 76 25 04 5028 3 
0150 23) {39) 36 65 25 09 | 0 451 5032 0 
0150 23 30) 36 85 25 09 5032 0 
0180 Ze) {3\0) 36 85 723). 12 2)0)2)5) ah 
0190 23508 36 88 742) de) 5033 6 
0200 Zi. BA BN) 7/31 (23) (aif || © Se\5) 5014 5 
0205 20 72 36 65 25 84 5007 5 
0215 19 80 36 60 26 05 4999 5 
0225 Is) 2 36 58 26 18 4995 2 
0250 18 74 BS 53) 26 27/0 691 4991 5 
0250 18 74 36 53 26 27 4991 5 
0300 hy OY 36 46 26 41]! 0 780 4987 1 
0300 ili? OY) 36 46 26 41 4987 1 
0350 UY 27 36 36 26 51 4982 6 
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| SURFACE OBSERVATIONS 


DATE POSITION SONIC 
REF. STATION DEPTH 
NO. LATITUDE | LONGITUDE UNCORRECTED 


MO. | DAY YEAR HOUR 
| 00659 moor| 03109] 960] 13] 24 35n| 077 34W | 1710 


H. 0. 


WIND ANEMO. AIR AIR TEMPERATURE HUMID- CLOUD SEA SWELL 
nleM PRESS DRY W WET W uM beak aie TYPE AMT,| DIR, AMT. DIR. | AMT. vs 
23 | 20 9 17 4 | | al el eal al dl 
SUBSURFACE OBSERVATIONS 
SAMPLE aC S%o ot SAD Ozmi/I Vr 
DEPTH (M) ee v | v v v v | v 
0000 23 68 36 56 24 94 | 0 000 5020 3 
0000 23 68 36 56 24 94 5020 3 
0010 23 oY Bi) '5)7/ 24 94 | 0 030 5021 0 
0020 23 69 36 57 24 94 | 0 061 5021 6 
0020 23 69 Bey 3)7/ 24 94 5021 6 
0030 23 74 36 61 24 96 | 0 091 5022 8 
0050 2s} (sil 36 68 24 99) © 151 5024 8 
0050 23 il 36 68 24 99 5024 8 
0075 23 33 36 76 25 OA | @ 225 5026 7 
0100 2395 | Be Gil 25 O8 | © 299) 5028 6 
0100 25 BS 36 Bil 25 08 5028 6 
0150 23 89 36 85 25 09 | 0 446 5032 0 
0150 23; ©) 36 85 25 09 5032 0 
0180 23 88 36 86 25 10 5033 8 
0190 22) 9 36 87 25 18 Bos 5) 
0200 2118) 3 72 25) (ee || ©) BESO) 5015 0 
0205 20 1/5 36 66 25 84 5007 8 
0215 19 48 36 59 26 3) 4996 6 
0225 19 22 36 57 26 18 4994 7 
0250 18 85 36 54 20 23 || 0 O87/ 4992 6 
0250 18 85 36 54 20 25) 4992 6 
0300 18 00 36 56 25 (3 || © WD 4987 5 
0300 18 00 36 56 26 48 4987 5 
6 


0350 NY uy 36 34 26 52 4981 
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SURFACE OBSERVATIONS 


| DATE | POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
pay | YEAR HOUR | LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
° / ° / 
09 960 19 24 35N O77 34W 1708 17 


AIR TEMPERATURE 


WET VW 


23 4 


SUBSURFACE OBSERVATIONS 
SAMPLE S%o ot ZAD Ormi/i Ve 
DEPTH (M) Vv Vv 
Bee leo 30st | 
24 93 0 030 5021 4 
24 93 | 0 061 5021 9 
24 93 5021 9 
24 95 | 0 091 5022 4 
24 98 |} 0 151 5023 8 
24 98 5023 8 
25 011] 0 226 B25) &) 
25 04 | 0 301 5028 0 
25 04 5028 0 
25 09 | 0 449 HOsi2za2 
25 09 5032 2 
723) lal By0)Z\2) &) 
Ze) NS) 5034 1 
25) 33) || 0) SSO) 5028 5 
25 43 B22) 2 
25 63 5017 8 
26 03 5001 7 
26 23 | 0 706 4994 2 
26 23 4994 2 
26 40 |} 0 797 4987 8 
26 40 4987 8 
26 49 4984 1 
26 571!| 0 964 4980 7 
26 57 4980 7 
75 (ss || at aks) 4960 5 
26 83 4960 5 
27 01) 1 243 4944 8 
27 01 4944 8 
27 40 1 448 4905 9 
27 40 4905 9 
27 69 1 586 4879 9 
27 9) 4879 9 
2 US i @fS) 4880 8 
2y 3 4880 8 
2U YS) || wl Bas 4892 4 
2 2) 4892 4 
Zila) 4901 6 


/i\ 


SURFACE OBSERVATIONS 


H. 0. DATE 
REF. STATION 
NO. | MO. DAY YEAR HOUR 
| 00659| moor | 03 | 10 01 | 
NOR) ANEMO. AIR 
HGT. PRESS 
SPEED | DIR. 


04 15 


23 


° 
24 


POSITION 


SAMPLE 
DEPTH (M) 


0030 
0050 
0050 
0075 
0100 
0100 
0150 
0150 
0180 
0190 
0200 
0205 
0215 
0225 
0250 
0250 
0300 
0300 
0350 


72 


091 
151 


225 
298 


445 


589 


707 


798 


Ozmi/i 


DOOKFKFOMWFO@MrFFOORVNFOOWAD 


SURFACE OBSERVATIONS 


POSITION 


STATION 
MoO. DAY YEAR HOUR LATITUDE 


03|10| 960] 08 24 35N 


ANEMO. AIR 
HGT. PRESS 


23 


SUBSURFACE OBSERVATIONS 


SAMPLE S%o ot = AD 

DEPTH (M) v v 

0000 3 64 36 59 4 97 0 000 

0000 3 64 36 59 4 97 

0010 2s) (33) 36 59 24 97} 0 030 5020 8 
0020 25) ©1/ 36 59 24 96 | 0 060 5021 5 
0020 23 67 36 59 24 96 5021 5 
0030 23) ©) 36 63 24 99 | 0 090 5022 4 
0050 2s) 2 36 70 25 03 | 0 150 5024 1 
0050 23 02 36 70 25 03 5024 1 
0075 23 78 36 76 25 06 | 0 223 5026 3 
0100 23 83 36 80 25 7 || © 297 5028 4 
0100 23 83 36 80 25 07 5028 4 
0150 ae) S72 36 86 25 09 | 0 444 5032 3 
0150 23 92 36 86 25 09 5032 3 
0180 23 88 36 86 25 10 5033 8 
0190 23 88 36 87 74a) dkal 5034 4 
0200 23 60 36 87 a) 20) || @ Be) Byojz\2 7/ 
0205 23 36 36 87 25 27 5031 0 
0215 22 67 36 81 25 42 5025 6 
0225 21 02 36 68 @e) 7/8) 5011 4 
0250 US) (0)7/ 36 56 26 21) 0 708 4994 7 
0250 SON, 36 56 26 21 4994 7 
0300 18 14 36 48 20. BE) || © 7OY 4988 6 
0300 18 14 36 48 26 39 4988 6 
0350 Li 510 36 39 26 48 4985 0 
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SURFACE OBSERVATIONS 


POSITION 


LATITUDE LONGITUDE 


SONIC MAX. 
DEPTH SAMPLE 
UNCORRECTED | DEPTH 


2% 35N| 077 34W 1710 03 


SEA SWELL WATER 
sor WEATHER| vis. 


14 il 


SUBSURFACE OBSERVATIONS 


SAMPLE re S%o ot ZAD Ozmi/ Ve 
DEPTH (M) v v v v v v 


0000 23 68 36 62 24 98 | 0 000 5020 5 
0000 23 68 36 62 24 98 5020 5 
0010 Zs) (2) 36 63 25 00 | 0 030 5020 9 
0020 23 64 36 63 25 00 | 0 060 5021 4 
0020 23 64 36 63 25 00 5021 4 
0030 23 68 36 67 25 02 | 0 089 5022 5 
0050 2s) VS 36 74 25 05 | 0 148 5024 6 
0050 25 Ve 36 74 25 05 5024 6 
0075 23) (0) 36 79 23 WS | O 2a 5027 0 
0100 23 90 36 82 25) OV |) @ 2%) 5029 0 
0100 23) SO 36 82 25 07 5029 0 
0150 23) Oi 36 86 25 10] 0 442 5032 2 
0150 23 Sal 36 86 25) 10) 5032 2 
0180 23) t7/ 36 87 2s) NZ AOS) 7 
0190 23 90 36 90 Ay 38) 5034 7 
0200 23 04 36 86 25 32 | @ SES 5028 0 
0205 22 66 36 83 25 44 5025 0 
0215 22 02 36 77 Qe) 2) 5019 9 
0225 20 82 36 67 25 83 5009 6 
0250 We) 272 35 Di/ 2 5 © Ore 4956 8 
0250 XB 22 36 57 2 ie) 4956 8 
0300 18 31 36 51 26 37 | 0 746 4990 3 
0300 VE Bil 36 51 26 37 4990 3 

6 


0350 17 65 36 42 26 46 4986 
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SURFACE OBSERVATIONS 


DATE 


MO. DAY YEAR HOUR LATITUDE 
OsilonlOGOnImnLS 24 35N 


POSITION SONIC MAX. 
DEPTH SAMPLE 


LONGITUDE |unconrecteD DEPTH 


STATION 


077 34w | 1710 


ia SUBSURFACE OBSERVATIONS 
SAMPLE T°c S%o ot = AD O2mi/I Ve 
| Vv v v v | Md 
0000 36 65 
0000 36 65 
0010 36 66 
0020 23 66 36 66 25 02 SO Zi 
0020 23 66 36 66 25 02 5021 7 
0030 23 70 S6peia 25 04 5022 8 
0050 23 77 36 79 25 08 5024 8 
0050 23 0 S6n 779) 25 08 5024 8 
0075 23) 7%) 36 80 25 09 5026 5 
0100 23 80 36 80 25 08 5028 1 
0100 23 80 36 80 25 08 5028 1 
0150 23) V2 36 86 742) (0) 5032 3 
0150 (23) 972 36 86 25 09 5032 3 
0180 23 87 36 86 2S ial 5033 7 
0190 Ze) al 36 85 2a eZ 5033 8 
0200 23) 1/3 36 88 25 16 5033 8 
0205 23 47 36 89 25) 25) 5032 0 
0215 2 33) 36 82 25 47 5024 5 
0225 20 88 36 66 Ae) fil 5010 1 
0250 1S) 17 36 57 26 19 4995 7 
0250 19 17 36 57 26 19 4995 7 
0300 18 33 36 51 26 36 4990 5 
0300 18 33 BiGn Si 26 36 4990 5 
0350 17 67 36 43 26 47 4986 8 


75 


| 


SURFACE OBSERVATIONS 


DATE 


DAY 


H, O. 

REF. STATION 

NO. MO. | 
00659] Moor | 03 | 


11 


YEAR HOUR 
960 Ol 


POSITION 


SAMPLE 
DEPTH (M) 


0000 
0000 


0010 
0020 
0020 
0030 
0050 
0050 
0075 
0100 
0100 
0150 
0150 
0180 
0190 
0200 
0205 
0215 
0225 
0250 
0250 
0300 
0300 
0350 


SUBSURFACE OBSERVATIONS 


S%o ot 


Vv 


= AD 


76 


SONIC 
DEPTH 


UNCORRECTED 


NODODWOOHYNNWOORrKFPOUURY WW 


MAX. 
SAMPLE 
DEPTH 


04 


COL. | TRANS. 


SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


O77 §©34W 


CLOUD SEA 


TYPE| AMT. DIR. | AMT. i COL. | TRANS. 


o| of o1] 1 


ot =AD O2mi/l 
v v Vv 


0 000 


0 030 
0 060 


0 089 
0 149 


0 223 
0 298 


0 446 


@) Bou 


0 803 


WWWAATNNADOFERASHWUNUNND OO 
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SURFACE OBSERVATIONS 


H.O. DATE 
REF. Tee S| SS 
NO. Mo. | DAY | YEAR 

00659} MOOR 03 | 11 | 960 


POSITION SONIC 
DEPTH 


LATITUDE LONGITUDE UNCORRECTED 
° 7 / 
24 35N| 077 34W 1710 


WIND NEMO. AIR CLOUD SEA SWELL 

ei AREES = TYPE a DIR. AMT. DIR. AMT. eS 

23 Al wal all ae al 

[- SUBSURFACE OBSERVATIONS 
SAMPLE TC Sko ot = AD Ozmi/l VE 

| DEPTH (M) v v v v v v | 
0000 | 23 66| 36 62| 24 9910 000 5020 3 
go00 | 23 66 || 36 621] 24 99 5020 3 
0010 | 23 66| 36 62| 24 99 | 0 030 5020 9 
0020 | 23 66| 36 62| 24 99 | 0 060 5021 5 
0020 | 25 G6) 26 G2 || 2A 99 5021 5 
0030 | 23 67 || 36 62 | 24 99 | 0 090 5022 2 
0050 | 23 68| 36 63 | 24 991 0 149 5023 5 
0050 | 23 68| 36 63| 24 99 5023 5 
oo75 | 23 73| 36 72| 25 04|0 224 5025 8 
0100 | 23 79| -36 79 | 25 08 | 0 297 5028 0 
0100 | 23 79| 36 79 | 25 08 5028 0 
0150 | 23 91| 36 65 | 25 09 | 0 444 5032 2 
0150 | 23 91| 36 85 | 25 09 5032 2 
0180 | 23 84| 36 93] 25 17 5033 7 
0190 | 22 80| 36 84] 25 41 5025 3 
0200 || 22 O4| 26 77 | 25 S7 |o San 5019 2 
O205 || 21 onl 26 72| 25 Fi 5013 8 
O25 || 19 63] 26 Gall 26 OS 4998 3 
0225 19 40 |) 26 53) a6 2a 4996 4 
0250 18 88| 36 55| 26 25 |0 690 4992 9 
0250 | 28 68 26 58] 26 25 4992 9 
0300 | 18 31| 36 50| 26 36/0 781 4990 3 
0300 | 18 31| 36 50| 26 36 4990 3 
0350 | 17 43| 36 38] 26 49 4984 3 
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SURFACE OBSERVATIONS 


H.O. DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. YEAR HOUR | LATITUDE | LONGITUDE UNCORRECTED | DEPTH 


00659 moor| 03/11| 960] 19| 24 35N| 077 34W | 1710 


O2zmi/I Ve 

M 

5023 2 

5023 2 

5022 5 

5022 1 

0020 23 73 36 62 24 97 5022 1 
0030 2s) 7/5) 36 64 24 98 | 0 091 5022 8 
0050 23 74 36 69 25 02 | 0 151 5024 2 
0050 23 74 36 69 25 02 5024 2 
0075 es 7/6) 36 75 25 05 | 0 225 5026 3 
0100 23 82 36 79 25 07 | 0 298 5028 2 
0100 23 82 36 79 25 07 5028 2 
0150 23 88 36 84 25 09 | 0 445 5031 9 
0150 23 88 36 84 25 09 5031 9 
0180 23 90 36 87 25 11 5034 0 
0190 23 82 36 93 25 18 5034 1 
0200 22 43 36 83 25 50 | 0 583 5022 7 
0205 21 83 36 78 25 64 5017 7 
0215 20 84 36 67 25 83 5009 2 
0225 19 74 36 61 26 08 4999 6 
0250 LE) ie) 36 57 26 19 | 0 695 4995 9 
0250 19 19 36 57 26 19 4995 9 
0300 18 29 36 50 26 37 | 0 788 4990 1 
0300 18 29 36 50 26 37 4990 1 
0350 17 40 36 38 26 49 4984 0 
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H.O. 
REF. 
NO. 


DATE 


SURFACE OBSERVATIONS 


00659 


STATION 
MO. DAY YEAR HOUR LATITUDE 
moor| 03112] 960 | 02 24 


POSITION 


LONGITUDE 


SONIC 
DEPTH 
UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


WIND 


SPEED | DIR. 


ANEMO. AIR 
HGT. PRESS 


04, 16 


TYPE| AMT. 


23 [2 gana [a2 
SUBSURFACE OBSERVATIONS ] 

SAMPLE setae Ozmi/I 

DEPTH (M) v 

0000 | 23 94 0 6 
0000 | 23 94 6 
0010 | 23 99| 36 62] 24 89 | 0 031 5023 6 
0020 | 24 00| 36 65| 24 91] 0 061 5024 4 
0020 | 24 00| 36 65] 24 91 5024 4 
0050 | 2592] 3A 71 2 96 | © oon 5024 6 
0050 | 23 82| 36 8o| 25 08] 0 151 5025 3 
0050 | 23 82| 36 80| 25 08 5025 3 
0075 | 23 85| 36 82| 25 08|0 224 5027 1 
0100 | 23 86| 36 83| 25 09 | 0 297 5028 7 
0100 | 23 86| 36 83 | 25 09 5028 7 
0150 | 23 86| 36 85| 25 10|0 443 5031 8 
0150 | 23 86| 36 85 | 25 10 5031 8 
0180 | 23 81| 36 93| 25 18 5033 4 
0190 | 23 44| 36 89| 25 26 5030 8 
0200 | Al 7 | 56 72|) 23 Glo siz 5016 2 
0205 | 2097| 36 68| 25 80 5009 8 
GaN || 29 72) 36 GO| 26 Or 4998 8 
0225 | 19 38| 36 58| 26 15 4996 2 
0250 | 18 86| 36 55| 26 26| 0 685 4992 7 
0250 | 18 86| 36 55| 26 26 4992 7 
0300 | 18 24| 36 48| 26 36|0 775 4989 5 
0300 | 18 24| 36 48| 26 36 4989 5 
0350 | 17 41| 36 38] 26 49 4984 1 
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SURFACE OBSERVATIONS 


| POSITION | SONIC MAX. 
STATION DEPTH SAMPLE 
YEAR HOUR | LATITUDE | LONGITUDE | UNCORRECTED DEPTH 
960 | 08 | 24 35N| 077° 34m | 1710 | 03 
DRY W WET W 
SAMPLE 6 Ozmi/I Vp 
DEPTH (M) v v 
0000 36 54 
0010 36 56 
0018 
0020 36 55 
0030 36 57 
0044 23 682i 56 61 || aa oa 5024 3 
0050 A} G5 || 26 GS || 2% 96 5024 8 
0075 23 || 3a 72 || 25 a6 5027 1 
0087 23 G7 || 26 89 | 25 oO 5028 0 
0100 2 On|) 26 8% | 25 oo 5028 8 
0131 7 G|| 36 05 | 25 s6 5030 6 
0150 23 GG\| 36 86] 25 a0 5031 8 
0157 a3 95 || 3S 66 | 25 an 5032 2 
0166 AS 93 || 36 G4 || 25 10 5032 4 
0179 23 68 || 36 86) 23 a7 5031 9 
0187 a3 18 || 38 a7 | 25 92 5028 4 
0197 22 OS || 3S 73 || 25 57 5019 1 
0200 a 6 | 36 7S || 25 67 5015 6 
0218 19 62| 36 59| 26 09 4998 0 
0250 19 95] 36 Sa] 26 22 4993 3 
0268 18 GO| 36 Sal) AG oi 4991 2 
0300 18 219 /] 26 S41) 26 4&4 4988 7 
0318 i793) 36) 551| ge 49 4987 9 
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SURFACE OBSERVATIONS 


ator | DATE | POSITION SONIC MAX. 
REF. STATION 

NO. MO. | DAY | YEAR HOUR LATITUDE LONGITUDE 
006591 Too1| 03|16| 960 | 12| 23 49n| 077° 16 


WIND 


ANEMO. 
HGT. 


AIR 
PRESS 


SPEED] DIR. 
(0) 18 


23 | 
SUBSURFACE OBSERVATIONS 
E SAMPLE T°c S%o ot = AD Ozmi/\ vy 

DEPTH (M) v Vv Vv Vv 
0000 24 01 36 89 25) OS) || O MOC) 5024 2 
0000 24 01 36 89 25) (©) 5024 2 
0009 24 03 30 Oz) 25 iil 5025 0 
0010 24 03 36 92 2a) iil || © O29 5025 0 
0018 24 01 36 88 25 08 5025 2 
0020 24 O1 36 88 25 08 | 0 058 5025 3 
0027 24 02 36 87 25 O07 5025 8 
0030 24 02 36 87 25 07 | O 087 5026 0 
0046 24 03 36 88 25 08 5027 0 
0050 24 03 36 88 25 08 | 0 145 5027 3 
0069 24 04 36 90 Ze) OY) 5028 6 
0075 24 O7 NS Sil 25 09 | 0 218 5029 2 
0092 24 10 BO Os 25 09 5030 5 
0100 24 O07 36 92 25 09 | 0 291 5030 7 
0138 2s) Dart 36 89 25 12 5031 6 
0150 23 84 36 88 25) 13) 90) 436 5031 7 
0174 23 20 36 B7/ 22) Sil 5027 8 
0200 20 94 36 70 25 82 | 0 565 5009 3 
0229 IO 2s) BO 27 26 18 4995 0 
0250 Ne V7 36 53 26 27 | 0 668 4991 8 
0276 18 27 36 48 26 35 4988 4 
0300 18 04 36 44 26 38 | 0 758 4987 5 
0372 ly OF 36 33 26 53 4982 0 
0400 16 62 

0470 15 19 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


T002 23) 57N | 077 mow) |) 35a) ae 


ANEMO. AIR 


| 


SUBSURFACE OBSERVATIONS 


SAMPLE TG S%o ot ZAD Ozmi/l Ve 

DEPTH (M) v Vv v Vv Vv Vv 
9000 6) /S) 36) if 25 O02 1! 0 000 post If 
0000 3) i) 36 7 2s) (2 5021 7 
0009 23 83 36 73 25 02 5022 7 
0010 23 84 36 74 25 03 | 0 029 5022 8 
0018 23, 88 36 78 25 04 5023 8 
0020 (e) Ss) 36 81 23) (02) || (0) SS) 5024 4 
0027 24 06 36 89 25 07 5026 2 
0030 24 O07 36 90 25 08 | 0 088 5026 5 
0046 24 12 36S Z509 5028 0 
0050 24 12 Sie) S)) 25 09 | 0 146 5028 2 
0069 24 12 35 93} 25 09 5029 3 
0075 24 12 36 93 2s) (os) || 0) 2x) 5029 7 
0092 24 11 36 93 25 09 5030 6 
0100 24 06 36 92 25 10} 0 292 5030 7 
0137 23 85 36 85 is) ili 5030 9 
0150 23 69 36 79 25 111] 0 438 5030 2 
0174 22 96 36 86 25 37 5025 8 
0200 20 76 36 62 25 81 | 0 568 5007 4 
0229 WE) 31S) 36 56 26 19 4994 2 
0250 18 81 36 54 26 26] 0 671 4992 2 
0275 18 41 Be Bil 26 34 4989 8 
0300 18 13 36 47 26 38 | 0 761 4988 4 
0367 17 09 36 32 26 52 4981 7 
0400 16 31 36 15 26 58 | 0 929 4975 2 
0463 14 85 B35) OS) 26 75 4963 2 
0484 14 37 33) Oz 26 84 4959 2 
0500 14 04 35 87 26) 8 | O75 4956 5 
0600 12 03 B) )7/ 27 04] 1 201 4939 1 
0659 10 89 35 43 ZY is) 4929 0 
0800 08 29 35 18 27 39 |] 1 404 4905 1 
0837 07 70 35 14 27 45 4899 7 
1000 05 50 35 05 27 68 | 1 544 4880 5 
1020 05 32 35 05 27 70 4879 3 
1200 04 59 35 09 27 81/1 642 4880 3 
1205 04 59 35 09 27 81 4880 6 


SURFACE OBSERVATIONS 


ry DATE | POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. Mo. | DAY YEAR HOUR LATITUDE | LONGITUDE UNCORRECTED | DEPTH 
00659, To03] 03|16| 960] 05 : 24 oIN| O77 25W 
WIND ANEMO. AIR CLOUD | SEA | SWELL | 
SPEED | DIR. Litip PRESS TYPE AMT, DIR. AMT. DIR. 4 COL. | TRANS. 
oa 14] 23 al 2) 14] 2 
[ SUBSURFACE OBSERVATIONS 
SAMPLE 
DEPTH (M) 
1 
1 
0010 | 23 76| 36 61] 24 95 | 0 030 5021 7 
0019 | 23 77| 36 62| 24 96 5022 4 
0020 | 23 77| 36 62| 24 96 | 0 060 5022 4 
0028 | 23 78| 36 61| 24 94 5023 0 
0030 | 23 77| 36 62| 24 96|0 091 5023 0 
0046 | 23 75| 36 70| 25 02 5024 1 
0050 | 23 79| 36 73| 25 03 | 0 150 5024 8 
0069 | 23 92| 36 84| 25 08 5027 4 
0075 | 23 90| 36 84| 25 08 | 0 224 5027 6 
0093 | 23 87| 36 84| 25 09 5028 4 
0100 | 23 87| 36 87] 25 12|0 296 5028 9 
0139 | 23 89| 36 89| 25 12 5031 5 
0150 | 23 02| 36 82| 25 33] 0 437 5024 7 
Ons || 2 32) 36 TO] 25 72 5011 2 
0200 | 20 35| 36 64] 25 94|0 558 5003 8 
0232 | 19 34| 36 57| 26 15 4996 2 
0250 | 18 97| 36 54| 26 22 | 0 660 4993 7 
O27S | 1G Za) 36 SO) 28 96 4990 2 
0300 | 18 18| 36 47| 26 37|0 751 4988 9 
0371 | 1715| 36 34| 26 52 4982 6 
0400 | 16 65| 36 27) 26 59] 0 919 4979 1 
0500 | 14 53| 35 97] 26 84/1 067 4962 1 
6556 | 1310] 35 75| 26 97 4949 1 


SURFACE OBSERVATIONS 


H.0. DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
00659} TOO 16 960 24 OON O77 21W 1372 06 


MPERA 
ANEMO. AIR AE TURE HUMID 
HGT. PRESS WESLBES 
‘ | ony | wery | | ony | wery | WET V 


SUBSURFACE OBSERVATIONS 


SAMPLE Oe S%o ot = AD Ozmi/I Ve 
DEPTH (M) v Vv v v v v 


0000 23 76 36 64 24 971! 0 000 5021 2 
0000 23 76 36 64 24 97 5021 2 
0009 722) 36 64 24 97 5021 9 
0010 23 77 36 64 24 97 | 0 030 5021 9 
0018 C5) TT 36 65 24 98 5022 4 
0020 23 76 36 66 24 99 | 0 060 5022 5 
0027 23 74 36 70 25 02 5022 9 
0030 23 74 36 70 25 02] 0 090 5023 1 
0045 23 75 36 72 25 04 5024 1 
0050 23) V9 36 76 25 06 | 0 148 5024 9 
0067 23 90 36 84 25 08 5027 1 
0075 7s) Be 36 85 25 09 | 0 222 5027 8 
0090 23 96 36 87 25 09 5029 1 
0100 23 97 36 91 25 12 | 0 294 5029 9 
0135 24 00 36 94 ZO mols) 5032 3 
0150 23 03 36 90 25 38 | 0 433 5025 1 
0171 21 83 36 83 25 67 5015 9 
0200 20 53 36 70 25 93 | 0 554 5005 6 
0225 19 63 36 60 26 10 4998 6 
0250 18 96 36 52 26 21] 0 655 4993 5 
0271 18 48 36 47 26 29 4990 1 
0300 18 17 36 45 26 36 | 0 747 4988 7 
0363 17 32 36 36 26 50 4983 9 
0400 16 71 36 28 26 58 | 0 916 4979 7 
0500 14 63 35 98 26 83 | 1 065 4963 2 
0550 13 36 35 78 26 94 4951 7 


L SURFACE OBSERVATIONS 


H.0. | DATE POSITION 
REF. STATION 
NO. Mo. DAY | YEAR HOUR LATITUDE LONGITUDE 


[ 00659] toos| o3|16| 960| o7| 24 oIN| 077  18W 


WIND ANEMO. AIR AIR TEMPERATURE CLOUD | SEA | SWELL 
SPEED DIR. ise PRESS DRY V WET W TYPE| AMT.| DIR. AMT. COL. | TRANS. 
07 18 | 23 | 239 6 i ee 
SUBSURFACE OBSERVATIONS 
¥ °C S%o o = AD OzmI/ 

BePTEG) Y Y ay 

0000 | 23 77| 36 70| 25 02/0 000 5021 5 
0000 | 23 77| 36 70| 25 02 5021 5 
coos | 23 77| 36 70| 25 02 5022 0 
0010 | 23 78| 36 70| 25 01] 0 030 5022 2 
O17 | 25 7H 2a 7 |) 2S 2 5022 7 
HAO Nl 2) vl) 35 vi) 25 05 || O ose 5022 7 
O026 | 23174) 36 72) |) 25) 04 5022 9 
0030 | 23 75| 36 73| 25 04|0 089 5023 3 
OO48 || 25 78\| 26 75 || 25 oS 5024 4 
©050 || 23 B67 | 36 Bl || 25 OF || O 147 5025 7 
0065 | 23.97] 36 88| 25 09 5027 7 
0075 | 23 94| 36 87| 25 09 | 0 220 5028 0 
oos7 | 23 91| 36 86| 25 10 5028 5 
0100 | 23 88| 36 86] 25 10] 0 293 5029 0 
0131 | 23 82] 36 86] 25 12 5030 3 
0150 | 23 50| 36 86] 25 22] 0 436 5028 8 
0167 | 22 92| 36 83] 25 36 5024 9 
0200 | 20 42| 36 65| 25 93 | 0 560 5004 5 
0220 | 19 40| 36 58] 26 14 4996 1 
0250 | 18 71| 36 52| 26 27] 0 661 4991 2 
0264 | 18 44| 36 50| 26 33 4989 4 
0300 | 18 20| 36 47| 26 36]0 751 4989 1 
0356 | 17 53] 36 38| 26 46 4985 6 
0400 | 16 59| 36 22| 26 57| 0 920 4978 3 
0436 | 15 94| 36 15| 26 66 4973 6 
0450 | 15 72| 36 14| 26 71 4972 2 
0500 | 14 56] 35 95] 26 82] 1 070 4962 3 
0600 | 12 42] 35 64] 27 02] 1 200 4943 8 
0600 | 12 42| 35 64| 27 02 4943 8 
o777 | 09 24] 35 27]|| 27 31 4915 7 
os00 | 08 70] 35 23| 27 37] 1 408 - 4910 4 
0947 | 06 11] 35 08| 27 62 4885 6 
1000 | 05 53] 35 08| 27 70] 1 549 4881 1 
1128 | 04 89| 35 08| 27 77 4880 1 


SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
i HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


00659] TO06 03 09 24 O1N| O77 15W 1308 05 


COL. | TRANS. 


Ozmi/I Ve 


SAMPLE 
DEPTH (M) Vv vy Vv Vv 
5023 5 
5023 5 
5023 9 
5023 9 
5024 2 
5024 2 
5024 9 
5025 0 
0048 23 98 36 74 24 98 5026 3 
0050 722) §)9) 36 75 24 99 | 0 149 5026 5 
0072 24 03 36 83 25 04 5028 4 
0075 24 03 36 82 25 03 | 0 224 5028 6 
0096 24 03 36 78 25 00 5029 7 
0100 24 02 39 1/2) 25 01] 0 298 DOZIS) 
0143 23 96 NS 7/9) 25 03 5032 0 
0150 23) 82 3) 1/7 25 05 | 0 448 5031 2 
0181 22 80 36 68 25 28 5024 2 
0200 AN 27 36 57 25) 63) |)0) 5/83 5011 8 
0239 19 11 36 42 26 10 4993 9 
0250 18 91 36 41 26 14 | 0 694 4992 7 
0287 18 28 36 38 26 28 4988 8 
0300 18 14 36 36 26 30 | 0 789 4988 1 
0384 16 95 36 19 26 46 4980 8 
0400 16 67 36 16 26 50] 0 964 4978 9 
0483 14 89 35 98 26 77 4964 9 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
DEPTH SAMPLE 
| MO. = | YEAR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


STATION 


Too7, 03|16| 960 


SPEED DIR. 


0 16 


SAMPLE UG O2mi/ Vt 
DEPTH (M) MZ MZ v 


5022 
5022 


5023 
5023 
5024 
5024 
5025 
5025 
5027 
5027 
5029 
5029 
5030 
5030 
5032 
5031 
5025 
5010 
4997 
4992 
4988 
4986 
4985 
4984 


OOAwWFUOFUYWWOUUAYNFUOAWFE OW FOOD 


SAMPLE 
DEPTH (M) 


0000 
0000 
0008 
0010 
0016 
0020 
0024 
0030 
0039 
0050 
0059 
0075 
0079 
0100 
0119 
0150 
0152 
0200 
0200 
0242 
0250 
0300 
0335 
0400 
0428 


SURFACE OBSERVATIONS 


POSITION 


SONIC 


DEPTH 


SAMPLE 
HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


MAX. 


SUBSURFACE OBSERVATIONS 


Sko ot ZAD 


36 61 24 95 | 0 000 


36 61 24 95 | 0 030 
36 61 24 95 | 0 060 
36 63 24 97 | 0 090 
36 71 25 03 | O 150 
36 84 25 10 | 0 223 

0 296 
36 88 25 11] 0 442 

0 580 
36 57 26 17 | 0 693 

0 786 


36 30 26 58 | 0 955 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
. HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


00659| Toos} 03/16] 960] 21 24 23N| 077 39W 1349 05 


| cou | se | WATER 


SUBSURFACE OBSERVATIONS 


scam . AD a i 
EPTH (M) 


8000 | $3 : 36 62 | 34 i et = 5 
0010 23 90 36 62 24 92 | 0 031 5022 

0010 23 90 36 62 24 92 5022 ; 
0020 23 80 36 63 24 95 | 0 061 5022 7 
0020 23 80 36 63 24 95 5022 7 
0030 Ce) 1c) 36 70 25 03 | 0 091 5023 0 
0030 23 73 36 70 25 03 5023 0 
0050 23 77 36 75 25 05] 0 150 5024 7 
0050 7 ae A el ed 25 05 5024 7 
0075 23 89 36 86 25 10} 0 223 5027 6 
0075 23 89 36 86 25 10 5027 6 
0100 23 84 36 86 25 12] 0 295 5028 7 
0100 23 84 36 86 25 12 5028 7 
0150 26) 2 36 95 25 33 | 0 435 5027 9 
0150 7c) ) 2) 36 95 25 33 5027 9 
0190 19 52 36 59 26 12 4995 5 
0200 19 29 36 58 26 17) 0 551 4993 9 
0250 18 36 36 51 26 36 | 0 644 4987 8 
0250 18 36 36 51 26 36 4987 8 
0300 17 84 36 44 26 43 | 0 730 4985 5 
0300 17 84 36 44 26 43 4985 5 
0400 16 48 36 23 26 60} 0 895 4977 3 
0400 16 48 36 23 26 60 4977 3 
0500 14 37 35 92 26 84] 1 042 4960 2 
0500 14 37 35 92 26 84 4960 2 


SURFACE OBSERVATIONS 


H.O. POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


CLOUD SEA 
WEATHER 
i a 


2 


SUBSURFACE OBSERVATIONS 


SAMPLE T°c Sho ot =AD Ozmi/ Ve 
0000 24 01 36 62 24 88 | 0 000 5023 2 
0000 24 01 36 62 24 88 5023 2 
0010 25) $)7/ 36 64 24 91/0 031 5023 6 
0010 23 97 35 38 23 96 5019 1 
0020 23 76 36 68 25 00 | 0 061 5022 6 
0020 23 76 36 68 25 00 5022 6 
0030 23 76 36 74 25 05 ]|]0 090 5023 4 
0030 23 76 36 74 2505 5023 4 
0050 23 81 36 79 25 07 | 0 149 5025 2 
0050 23 81 36 79 25 O07 BZ) 72 
0075 23 80 36 81 25 09/0 222 5026 7 
0075 23 80 36 81 25 09 5026 7 
0100 23 79 36 83 25 11] 0 294 5028 1 
0100 23 79 36 83 25) 11 5028 1 
0150 23 26 36 99 25 39 10 433 5027 3 
0150 23 26 36 99 25 39 DO2Te Ss 
0190 19 80 36 60 26 05 4998 1 
0200 19 54 36 58 26 11] 0 550 4996 2 
0250 18 56 36 51 26 30 | 0 645 4989 7 
0250 18 56 36 51 26 30 4989 7 
0300 18 06 36 46 26 39 | 0 734 4987 7 
0300 18 06 36 46 26 39 4987 7 
0400 16 80 36 29 26 57] 0 902 4980 7 
0400 16 80 36 29 26 57 4980 7 
0500 14 69 35 95 26 79 | 1 053 4963 7 
7 


0500 14 69 sz) 92) 26 79 4963 


SURFACE OBSERVATIONS 
H.O. DATE POSITION SONIC. MAX. 
REF. STATION DEPTH SAMPLE 
NO. MO. DAY YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00659] Toos| 03/17| 960] 10 24. 23N | o77° | 39W 1349 05 


cLOUD SEA WATER 
TYPE|AMT.| DIR. | AMT. | DIR. | AMT. TRANS. 
17 2 


0100 23 81 36 83 25 10 5028 
0150 23 16 36 97 25 40/0 432 5026 
0150 23 16 36 97 25 40 5026 
0190 19 53 36 59 26 12 4995 
0200 19 33 36 57 26 15] 0 547 4994 
0250 18 44 36 50 26 33 | 0 641 4988 
0250 18 44 36 50 26 33 4988 
0300 17 78 36 43 26 44 |] 0 728 4984 
0300 17 78 36 43 26 44 4984 
0400 16 44 36 22 26 60] 0 892 4976 
0400 16 44 36 22 26 60 4976 
0500 14 89 35 99 26 78 | 1 042 4965 
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0500 14 89 35 99 26 78 4965 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
MO. DAY YEAR LATITUDE LONGITUDE UNCORRECTED | DEPTH 


00659) TOO9 03 962 24 23N 077° «39 1349 05 


PERATURE 
WIND ANEMO. AIR AIR TEMPERA 


= HGT. PRESS DRY ¥ 


23 24 3) 23 3 


T°c ot 
Vv v Vv 
0000 23 97 36 68 24 94 | 0 000 5023 1 
0000 23 97 36 68 24 94 5023 1 
0010 23 90 36 68 24 96 | 0 030 5023 1 
0010 23 90 36 68 24 96 5023 1 
0020 23 Y) 36 74 25 04 | 0 060 5023 0 
0020 23 79 36 74 25 04 5023 0 
0030 25) 7/9) 36 76 25 06 | 0 089 5023 7 
0030 23 79 36 76 25 06 5023 7 
0050 23 80 36 78 25 O07 | O 148 5025 1 
0050 23 80 36 78 25 07 5025 1 
0075 23 80 36 81 25 09 | 0 221 5026 7 
0075 23 80 36 81 25 09 5026 7 
0100 23 80 36 83 25 11] 0 293 5028 2 
0100 23 80 36 83 25 11 5028 2 
0150 23 34 36 93 25 32 | 0 434 5027 8 
0150 23 34 36 93 25 32 5027 8 
0190 20 43 36 64 25 92 5003 9 
0200 20 07 36 62 26 00 | 0 555 5001 2 
0250 18 69 36 53 26 29 | 0 653 4991 0 
0250 18 69 36 53 26 29 4991 0 
0300 18 06 36 46 26 39 | 0 742 4987 7 
0300 18 06 36 46 26 39 4987 7 
0400 16 97 36 30 26 54) 0 912 4982 4 
0400 16 97 36 30 26 54 4982 4 
0500 15 30 36 05 26 73 | 1 067 4970 4 
0500 15 30 36 05 26 73 4970 4 


SURFACE OBSERVATIONS 


4 DATE POSITION SONIC MAX. 
REF. STATION DEPTH SAMPLE 
NO. YEAR HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00659| Toos| 03 we aac 2% 23N| 077 39 | 1349 | 05 

WIND | a AIR TEMPERATURE humo. ee cLouD SEA | SWELL | ee 

prY Y | wet ¥ [TPE amT.| Din. | amt. | DIR. | amr. COL. 
Dama eae | Os a ae 
SUBSURFACE OBSERVATIONS 

SAMPLE T° $%o ot | =AD O2mi/l | vy 
DEPTH (M) Vv Vv v 
0000 23 80 36 71 25 01] 0 000 5021 8 
0000 23 80 36 71 25 (oil 5021 8 
0010 23 3S 36 71 25 01] 0 030 5022 7 
0010 23 83 BQ iL 25 Ol 5022 7 
0020 23) sz) 36 71 25 01]0 059 5023 3 
0020 23 83 BQ 7/ il 738) (0))i 5023 3 
0030 23 78 36 73 25 04 | 0 089 DOA) 5) 
0030 23 78 36 73 25 04 5023 5 
0050 23 82 36 78 25 06] 0 148 5025 2 
0050 23 82 36 78 25 06 5025 2 
0075 23 92 36 87 25 10] 0 220 5027 9 
0075 23 92 36 87 25 10 5027 9 
0100 23 83 36 85 25) ii || @ 298 5028 5 
0100 23 83 36 85 Ge) shail 5028 5 
0150 23 63 36 87 25 19 | 0 437 5030 0 
0150 23 ©3 36 87 25 ig 5030 0 
0150 23 63) 36 87 25 19 5030 0 
0190 22 58 36 82 25 45 5023 4 
0200 21 81 36 76 25 6310 569 5017 2 
0250 19 10 36 56 26 20] 0 678 4995 0 
0250 19 10 36 56 26 20 4995 0 
0300 18 28 36 49 26 36 | 0 770 4989 9 
0300 18 28 36 49 26 36 4989 9 
0400 16 98 36 31 26 54/0 941 4982 5 
0400 16 98 BS) Bhal 26 54 4982 5 
0500 15) Be 36 O07 Zi Ome | len ONT 4971 3 
0500 US Zh} ZX) 0)7/ 26 73 4971 3 


94 


SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
DEPTH SAMPLE 
LONGITUDE UNCORRECTED | DEPTH 


O77 38W 1554 05 


SEA SWELL 
VIS. 


] pir. am. | pir. | AMT. COL. 
6 ec ie ee 


Ozmi/ 


TRANS. 


SAMPLE 
DEPTH (M) 


NNUOUOUMREUANFONNWNNKYUrYP UFO OY FEE 
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SURFACE OBSERVATIONS 


H.O. DATE POSITION 
REF. STATION 
NO. MO. | DAY | YEAR HOUR 

[00659] 10111 03/18] 960| 15 

WIND 


SPEED | DIR. 


ANEMO. 
HGT. 


AIR 
PRESS 


CLOUD | 


96 


og 16| 23 | [ ol 6 
| SUBSURFACE OBSERVATIONS 

SAMPLE Re sho ot = AD 

DEPTH (M) v v v 

0000 722) &)z) Bi6y 155) 24 86 | 0 000 5022 3 
0000 23 93 Ze) 3) 24 86 5022 3 
0009 23 91 326 54 24 85 5022 6 
0010 72e\ ‘)(0) 36 54 AEs GD || ©) Oil 5022 6 
0018 23 87 36 54 24 87 5022 9 
0020 23) Bir 36 54 24 87 | 0 062 5023 0 
0027 25) 7 326 54 24 87 5023 4 
0030 2S) (ss) 36 55 24 88 | 0 093 BOzs) si 
0045 As; 7) 326 60 24 96 5023 3 
0050 25 YS 36 65 24 98 | 0 154 5024 2 
0068 22) 83 36 77 25) (oS) 5026 3 
0075 23 80 36 77 25 06 0 228 5026 5 
0090 22) YS 326 78 25 08 5027 1 
0100 As) 7) 36 80 25 09 | O 302 5028 0 
0136 23 83) 36 87 725) 313} 5030 8 
0150 23 78 326 94 25 19 | 0 446 5031 4 
0181 23 68 36 95 25) 23) 5032 5 
0200 2M Ws) 36 78 5) (55) (0) Sy7/7/ 5017 0 
0226 19 88 36 61 26 04 5001 0 
0250 19 05 36) 55 26 21 0 686 4994 5 
0271 18 47 36 5] 2S 2h3) 4990 1 
0300 18 24 36 48 26 36 |] 0 778 4989 5 
0365 17 46 36 38 26 48 4985 5 
0400 16 89 36 30 26 56/0 948 4981 6 
0500 14 67 35 98 26 82 1 098 4963 6 
0561 12 89 Bye) 7/1 26 98 4947 0 


SURFACE OBSERVATIONS 


POSITION 


LATITUDE LONGITUDE 
38N o77 


SONIC 
DEPTH 
UNCORRECTED 


STATION 


SAMPLE 
DEPTH (M) 


Ozmi/ 


7 
4 

5 

) 

8 

9 

4 

5 

5 

23 68 36 25 0 154 6 

0073 23 68 36 70 25 04 5025 2 
0075 23 70 36 71 25 04 | 0 229 5025 5 
0097 23 82 36 81 25 08 5028 1 
0100 23 81 36 82 25 10] 0 302 5028 3 
0145 23 72 36 87 25 16 5030 4 
0150 23) 59) 36 86 25 19 | 0 446 5029 6 
0194 21 90 36 74 25 59 5017 5 
0200 21 42 36 71 25 70 | 0 577 5013 6 
0242 18 95 36 54 26 23 4993 0 
0250 WG} 7/7 36 52 26 26 | 0 683 4991 7 
0290 17 98 36 44 26 40 4986 3 
0300 Ly Sil 36 43 26 41) 0 773 4986 2 
0388 16 92 36 29 26 54 4981 2 
0400 16 73 36 26 26 56 | 0 940 4979 9 
0500 14 59 35 96 26 82 | 1 090 4962 7 
0585 12 02 35 59 27 06 4938 2 
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SURFACE OBSERVATIONS 


STATION 


TO13) 03 


18 | 960 o77 


ANEMO. AIR 
HG@T. PRESS 


) /, 
is | 24 45N 
AIR TEMPERATURE 


DATE POSITION 
DAY YEAR = LATITUDE LONGITUDE 


36W 


DIR. 


23 


HUMID- | WEATHER 
ITY 
pRY Y | WET Y 
27 8 


; 3] 22 


MAX. 
SAMPLE 


COL. | TRANS. 


SUBSURFACE OBSERVATIONS 


SAMPLE 
DEPTH (M) 


98 


Ozmi/ 
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SURFACE OBSERVATIONS 


DATE 


STATION 


POSITION 


SONIC 


HOUR 


LONGITUDE 


DEPTH 


UNCORRECTED 


MAX. 
SAMPLE 
DEPTH 


MO. DAY | YEAR 
ae | 960 


LATITUDE 
23 24 55N 


| 


TO14 o77 4ow | 1975 | 15 
anieaians MCAS cLouD SEA SWELL ee WATER 
sreeo | DIR. Ne ese TYPE| AMT.] DIR. | AMT. | DIR. | AMT. , cot. | TRANS. 
og 23] 23 ee ac ie | | 
SUBSURFACE OBSERVATIONS 

SAMPLE ot = AD Ozmi/I Ve 

DEPTH (M) Vv v v Md 
0000 24 12 36 47 24 74 % 000 5023 6 
0000 24 12 36 47 24 74 5023 6 
0010 24 12 36 47 24 7410 032 5024 2 
0010 24 12 36 47 24 74 5024 2 
0020 23 99 36 47 24 78 | 0 064 S025) 7/ 
0020 23 99 36 47 24 78 5023 7 
0030 23 97 36 48 24 79 | 0 096 5024 2 
0030 23 97 36 48 24 79 5024 2 
0050 23° 73 36 53 24 90 | 0 159 5023 6 
0050 23 73 36 53 24 90 5023 6 
0074 23 64 36 55 24 94 5024 4 
0075 23 64 36 56 24 95 | 0 235 5024 5 
0099 23 67 36 68 25 03 5026 6 
0100 23 69 36 68 “b) O92 || @ Bila 5026 8 
0149 23 79 36 82 25 10 5031 0 
0150 23 76 36 82 25 11]0 458 5030 8 
0198 21 85 36 74 25 60 5017 3 
0200 21 70 36 73 25 63 | 0 592 5016 1 
0248 1S) Og) 36 56 26 22 4994 2 
0250 18 99 36 56 26 23 | 0 701 4994 0 
0297 18 17 36 48 26 38 4988 7 
0300 18 14 36 48 26 39 | 0 791 4988 6 
0397 16 76 36 27 26 56 4980 0 
0400 16 69 36 26 26 57] 0 959 4979 5 
0496 14 45 35 93 26 83 4960 8 
0500 14 34 35 91 26 83] 1 108 4959 8 
0582 12 20 35 59 27 03 4940 0 
0600 11 86 35 54 27 OZ || L 2Ei5 4937 1 
O777 08 71 3h) Al's) Av 33) 4908 9 
0800 08 24 35) 7 27 39 | 1 436 4904 4 
0971 05 67 35 08 27 68 4881 2 
1000 05 50 35 O7 21 8) || it S75 4880 6 
1165 04 74 35) @g} Tf} US) 4880 0 
1200 04 62 35 @2 27 Tey || Wb rz 4880 4 
1456 04 21 35 00 2Y YY 4889 9 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
STATION DEPTH SAMPLE 
) UNCORRECTED | DEPTH 
°. ° 


MPI Ri 
ANEMO. AIR AIR TEMPERATURE < WATER 


5 || a ; 
HGT. FESS) |e eviwill Went, TYPE | AMT. DIR. ; b A COL. | TRANS. 


al 5| 27 


Ozmi/I 


3 
3 
9 
0) 
2 
5 
6 
3 
0036 23 87 36 48 24 82 5023 7 
0050 23 87 36 49 24 83 |)0 157 5024 6 
0055 23 86 36 49 24 83 5024 8 
0074 23 79 36 50 24 86 5025 4 
0075 22) 79 36 50 24 86 | 0 236 5025 5 
0100 23) YS 36 52 24 89 |] 0 314 5026 7 
0112 QD 2 Be) 22) 24 92 5027 3 
0150 23 61 36 69 25 06 | 0 466 5029 1 
0150 23 61 36 69 25 06 5029 1 
0189 22 59 36 73 25 38 5023 1 
0200 21 70 36 70 25 61 | 0 602 5016 0 
0228 19 87 36 62 26 05 5001 0 
0250 19 32 36 58 26 16] 0 712 4997 1 
0300 18 19 36 49 26 38 | 0 805 4989 1 
0310 17 98 36 47 26 42 4987 6 
0400 16 45 30 29) 26 65 | 0 969 4977 2 
0490 15 48 36 08 26 71 4971 8 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC 


MAX. 
SAMPLE 


ner STATION 


DAY YEAR HOUR LATITUDE | LONGITUDE 


04 o6N | 077 47 


cLouD SEA 
HUMID- | WeaTHER 
ITY 
TYPE| AM AMT. 
3| 


2 


00659 ae @zs || Ne) 960 


WIND AIR TEMPERATURE 


SPEED| DIR. 
1 27 


ANEMO. AIR 
HGT. PRESS 


DRY WV 


25 8 


WET W 


24 5 


23 


SUBSURFACE OBSERVATIONS 


DEPTH (M) Vv Vv 
0000 23910 36 49 24 82 , 0 000 5021 9 
0000 23 90 36 49 24 82 5021 9 
0006 23 90 36 47 24 80 5022 1 
0010 25 39) 36 46 24 80 | 0 032 5022 3 
0012 23 89 36 46 24 80 5022 4 
0017 23 Sit 36 48 24 81 5022 9 
0020 23 92 36 48 24 81 | 0 063 5023 2 
0029 23 92 36 48 24 81 5023 7 
0030 25) 92 36 48 24 81]0 095 5023 8 
0043 23 86 36 47 24 82 5024 0 
0050 23 84 36 48 24 83 | 0 158 5024 3 
0057 23 81 36 48 24 84 5024 5 
0075 23 74 39 Sil 24 88 | 0 236 5025 1 
0086 23 70 36 53 24 91 5025 5 
0100 23 62 30 S7/ 24 96} 0 313 5025 8 
0116 23) BS) 36 62 25 Ol 5026 7 
0146 Zs) 7 3t 36 73 25 06 5029 9 
0150 23 47 Zi) 7/2) 25 14 | 0 461 5028 2 
0177 36 80 

0200 20 77 36 71 25 88 | 0 589 5007 8 
0243 18 97 36 56 26 24 4993 4 
0250 18 72 36 54 26 29 | 0 690 4991 3 
0300 17 31 36 41 26 54 | 0 776 4980 3 
0400 16 51 36 25 26 61] 0 935 4977 6 
0404 16 45 36 25 26 62 4977 3 
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SURFACE OBSERVATIONS 


POSITION SONIC MAX. 
DEPTH SAMPLE 
LATITUDE LONGITUDE UNCORRECTED | DEPTH 


2578 04 


SAMPLE 


DEPTH (M) 
1 
1 
6 
8 
(0) 
3 
0020 23) 9S) 36 48 24 80 | 0 064 5023 4 
0030 23 94 36 47 24 79 | 0 095 5023 9 
0030 23 94 36 47 24 79 5023 9 
0047 23 76 36 51 24 88 5023 6 
0050 23 74 36 53 24 90] 0 158 5023 7 
0061 23 68 36 58 24 95 5024 0 
0075 23 62 36 58 24 97 | 0 234 5024 4 
0092 23 60 36 59 24 98 5025 3 
0100 23 67 36 63 24 99 | 0 310 5026 4 
0125 23 77 36 74 25 05 5029 2 
0150 23 72 36 80 25 11] 0 458 5030 4 
0157 23 64 36 81 25 14 5030 2 
0191 36 76 
0200 21 22 36 73 25 77/0 589 5011 9 
0250 18 98 36 56 26 24 | 0 694 4993 9 
0263 18 50 36 52 26 33 4990 0 
0300 NY SY 36 42 26 53 | 0 782 4980 9 
0400 16 60 36 25 26 59 | 0 942 4978 5 
0433 16 14 36 22 26 67 4975 7 
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SURFACE OBSERVATIONS 


DATE POSITION SONIC MAX. 
ner STATION DEPTH SAMPLE 
10. DAY HOUR LATITUDE LONGITUDE UNCORRECTED | DEPTH 

00659] T0O18 = 19 | 960 o3N | o77 40W 1957 | 05 


WIND 


HQT. 
SPEED DIR. 
se a2 || 22 


21 1| 18 8| 


SUBSURFACE OBSERVATIONS 


SAMPLE TG S%o ot = AD Ozmi/I Vr 
DEPTH (M) v v v v v v 
0000 23 94 36 48 24 80} 0 000 5022 1 
0000 23 94 36 48 24 80 5022 1 
0007 23 95 36 48 24 80 5022 6 
0010 23 95 36 48 24 80] 0 032 5022 8 
0014 23 95 36 48 24 80 BO2z) il 
0020 23095) 36 48 24 80 | 0 063 5023 4 
0021 23 95 36 48 24 80 5023 5 
0030 23 94 36 50 ZA It || (0) OS 5024 0 
0035 23 94 36 51 24 82 5024 3 
0050 23 Wil 36 59 Qs O35) oO) 37 5023 6 
0053 22) @9) 36 60 24 96 BO25) 7/ 
0071 25) 7/0) 36 65 25 0.0)n|: 5025 0 
0075 23 70 36 65 2S) OO) || O 222 5025 3 
0100 25) VO) 36 66 25) @il || © BO 5026 8 
0106 23 70 36 67 ZO S027 2 
0143 722) 7/10) 36 77 25 09 5029 8 
0150 23 60 36 80 25 14 | 0 455 5029 5 
0179 230): 36 85 AG Z)5) 5026 5 
0200 21 910 36 76 25 60 | 0 589 5017 9 
0217 36 69 

0250 19 61 36 59 26 09 | 0 701 4999 8 
0288 18 21 36 49 26 38 4988 6 
0300 17,83 36 46 26 45 | 0 794 4985 5 
0400 1S Bi 36 21 26 74 | 0 950 4970 4 
0460 WS) Sy} 36 08 26 69 4971 1 
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APPENDIX IV 
THERMAL ARRAY DATA 
The following is a listing of temperature data taken as part of the 
thermal array described previously. The data points have been tabulated 
from the wire resistance thermometer placed at the 700' depth at Apex 
buoy A and the two dan buoys D and E (Figure 2). The data were collected 
at one minute intervals for 17 1/2 hours on 12 March 1960, and are re- 


ported in degrees Centigrade. 
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THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 12 MARCH 1960 
24935'N 77°34'*W 


E GMT A D E 
to 25.6 O05) 2s, 22.0 25.6 
wo 2556 QOL 25 2lsS 25.6 
WO 2566 0052 25,0 AL 2ZA6 
@Q 2566 0055 25.0 Zils 25,6 
0 25.56 QOS4 25,0 2iloV 25.6 
LL 25.6 OO5S 25M Ailes 25.6 
iL 25.6 OO55 25.0 ALD 25.6 
Lt 2556 OOS7/ 25,0 QleD 25.5 
Lye 23716 OOS 25,0 A2lL.D 25,5 
0) 23:56 COOSS) 25.0 2b 2s. 
© 25.6 Ooo) 25,0 2l.p 25,3 
@ 25.6 OlOl 25.0 AZ2l.5 23,5 
3 ASKG OlO2 25.0 2.5 25,5 
G 25.6 OlOS 22.9 21D) 25,5 
By 2D Close 22.9 2S 25.5 
H 25.6 OlOS 22.9 Alea 25,5 
@ 2506 OlOG 25,0 Alo 25.4 
i} 256 O10 ASO A2Al.& 254 
O25)56 OlO8 25.0 2lsF 2x4 
O23)56 OOS 250 ALD 24 
0) 25.6 Qi 250 Ailes 25.4 
Q 25.6 Outil 25.0 25 25,4 
ey IE, (6) OVA 250 Aled 25.4 
8 23)56 Os 25,0 Ales 25,4 
AV 2356 OWA 25.0 Alo 25,/4 
4 23.6 Oy ACS) ale Ase! 
3 DIAG OMG e228 a 2S 4 
3) 25756 Oy 228) Alf A 4 
4 23.6 OUMNH 228214 23754 
BB 5)-(5 ils) AALS Ail uy Ae 
By AAS OM20) 9922277) 2154 2554 
22S Ola 22,66 Alnw Awoy 
0) BERG (iA BPo) AN ts 2s) 2 
923756 OW 22 e224 22S 
Se2516 OU 2A 2 2S 22 Si 
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WNW 


Nooo oe) Oe eH bh Pubs uy uuu ow uu an oo oOoONnNWwWe 
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THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 
24°35'N 


0) 
Dioj& 25,2 O24 21,9 
Alo 25o2 O242 28 
Dil of 23.5 0245 21.8 
Dil & 25.5 O244 21.7 
21.4 23.2 0245 21.6 
2 o& 25.2 0246 21,6 
Alo& 25.2 @247 21,4 
2Vs4 235.2 0248 21.3 
Dod 25,2 @249 21,4 
2b 25 0250 21 


(es) 

i) 

1S) 

is) 

i) 

rary 
NN OW SF 


iS) 
oO 
© 
Ls) 
i) 
“I 
fo) 
i) 
ol 
“I 
Nh 
e 
II €© © © 


12 MARCH 1960 


77°34 'W 
D E GMT 
20.4 22.5 0310 
X0),4 22.5 0311 
20.4 22.5 0312 
20.4 22.5 0313 
Q0),4 2D.7 0314 
D0 .,.4 2D.8 0315 
DO) 4 22,2 0316 
2AQs2 2252 0317 
AO 22g 0318 
2O.@ 22Boil 0319 
2O.Q A2Boll 0320 
2,0 2QUoW 0321 
U9),9 2d 0322 
19.8 21.4 0323 
19.8 21.4 0324 
19,8 21,4 0325 
19,8 21,4 0326 
19.8 2 & 0327 
19.9 21,5 0328 
L9.9 25S 0329 
ID,9 2,8 0330 
19,9 Aail,® 0331 
19.9 22.0 0332 
19,9 22,0 0333 
19.9 21.9 0334 
199) Ald 0335 
19.9 21.8 0336 
L959 267 0337 
19.9. ALS 0338 
19.9 21.4 0339 
19.9 21.4 0340 
1958 2,4 0341 
19.8 21.4 0342 
19.8 21.4 0343 
19.8 21.4 0344 


NM MNMN NH 


ono o o 


© 
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THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 12 MARCH 1960 
24°35'N 77°34'W 


D E GMT A D E 
1958 Ado O44) 2l,2 19,8 AD,S 
1958 20,5 04 2,2 19.8 20.35 
19.8 20.4 @O422 22 U®,8 AO.2 
19.8 20.4 Of25 21,2 19,8 A202 
19.8 20.4 Q42% 21,0 19.8 Ad.2 
U98} AO) ,5 @Q425 212 9.8 A.A 
19.8 20.3 O42Z6 Z2Lo2 UWB AY 
19,8 20.5 O427 2lL,2 19,8 Ads 
19.8 20.3 OA283 2Zlo2 WO 20.5 
19.8 20.4 0429 21.3 19.8 20.4 
19.8 20.4 O45) 2l,4& W.9 20.6 
19 3 20.6 OASL A2lL7 W.9 AI.8 
1963 20.7 O452 22.1 20.0 Ailell 
19.8 20.8 ©4533 22.2 20s Abad 
U9) ZL. 0434 22.4 20.2 21.4 
U9) Zila O435 226 20.2 Ako 
U9 8 Abel O456 22,5 20.2 Ale 
U9) 2iLso OAS7 22,5 20.2 Zio 
U9 .8 20 0458 22.5 20,83 21.9 
19.8 2.0 OAC) 2D & B2O).8 21,8 
Ui} Alo 0440 22,5 20,5 21,8 
LQ. 20.9) OWL BAM 2.8 DL.8 
19.8 20.8 OAD BD & 2A 218 
19.8 20.8 0443 22.4 20.4 21.8 
U9 .6) Ad !s 0444 22.4 20.5 21.9 
19.8 20.8 0445 22.4 20.6 22.0 
USot3 AO) .7/ 0446 2255 20.6 2272 
LOSS 206 OMA 22.5 AV.D 2252 
19.8 20.5 0448 20.6 20.6 22.1 
19.8 20.4 OWA 2A 20,6 Alo 
19.8 20.4 OAEO) 22.7 AVoy Ailate 
19.8 20.4 OAR 2B AOo/ Zils 
19.8 20.4 OFA 2P§ 203 Alt 
19.8 20.4 O45 ARG 20.7 Alloy) 
USFS 205 0454 22.5 20.5 22.0 
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0530 
0531 
0532 
0533 
0534 


0535 
0536 
0537 
0538 
0539 


0540 
0541 
0542 
0543 
0544 


0545 
0546 
0547 
0548 
0549 


0550 
0551 
0552 
0553 
0554 


0555 
0556 
0557 
0558 
0559 


0600 
0601 
0602 
0603 
0604 


A 


22.0 
Al «@) 
21.9 
Zi o®) 
22.0 


22.2 
22.1 
22.1 
22.2 
22.2 


22.2 
22.1 
22.3 
22.3 
22.3 


22.4 
22.4 
22 FD 
22.4 
D2 oP 


22.0 
22.0 
22.0 
22.0 
22.0 


22.0 
22.1 
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TONGUE OF THE OCEAN 


20.5 
20.4 
20.4 


20.4 
20.5 
20.5 
20.5 
20.5 


20.5 
20.5 
20.5 
20.6 
20.6 


20.5 
20.4 


No reading 
No reading 


22.3 


22.5 
22.5 
22.5 
22.6 
22.6 


20.5 


20.7 
20.8 
20.9 
20.9 
20.8 


24°35'N 77934'W 
GMT A D 

0605 22.6 20.6 
0606 22.6 20.7 
0607 22.5 20.7 
0608 22.5 20.8 
O609 22.5 20.8 
O6G1O 22,5 2il.@ 
0611 22.4 21.0 
OGLQ 224 21.0 
OGIS 22.4 20,8 
0614 22.4 20.8 
OG1S 22,3 21.0 
0616 22.4 21.0 
OGY 22,4 21.0 
0618 22.4 21.0 
0619 22.4 21.0 
0620 22.4 21.0 
0621 22.4 21.1 
6222 ae? 
0625 22.4 2,2 
0624 22.4 21.2 
0625 22,4 Bl ,2 
0626 22,4 2,2 
@Q627 22,4 21.2 
0628 22.5 Al2 
0629 22.4 21.3 
0630 22.4 21.3 
0631 22.4 21.3 
0632 22,4 21,2 
0635 22,4 2,2 
0684 22,4 21,2 
0635 22.4 21.2 
0636 22.4 21.2 
0637 22,4 Al2 
0638 22.4 21.2 
0639 22.4 21.2 
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THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 


24°935'N 

E GMT A 
Des oh 0750 23.4 
23 4 0751 23.4 
23.4 O752 23.4 
23.4 0753 23.4 
DS fh 0754 23.4 


23.4 0755 23.4 
23.4 0756 23.4 
25e) O75i) 25n4 
DaaD 0758 23.4 
25> O7 59992 5r> 
25752 0800 23.3 
AOD OS OI 25%5 
2) (302 25555 
DE 5) O8O5 2555 
23E 0804 23.4 


i) 
Ww 
° 
1S] 
(e) 
© 
(e) 
“I 
is) 
Ww 
aus & 


DI1eD OSHOW 2555 
DES (0) OSI 2555 
250 OS125 9255 
23.6 08155 2555 
23.6 0814 23.5 
AIS) A) OWNS 23555 
226 0816 23.5 
23.6 O81 255 
25010 OSS R2 55 
AS) 52) O8L9) 235 
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Ww 
oO 
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is) 
NO 
Ww 
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77°34°W 
D E 

DD BS 5) 
DD DSW 
QD 25.5 
2D 235 
DD. 23.5 
QD DBRA5 
DD 2S 5 
DD ASS 
DD DS. 5 
AD 255 
DD 23.5 
QD D3 5 
QD). 23.5 
QQ .7 D335 
DD D5 
QD 23.5 
QD.G  D3.5 
QD @Q D236 
23.0 28.6 
D5 D356 
D532 B56 
DI.3 D6 
D553 D356 
D353 23.6 
DA D3. 
233 DEE 
D3 DSF 
DS bs DSW) 
23 27 
DD .5 DS .G 
BS 5) DT 
23.5 DS7 
DS 5 DSF 
D3 3 DT 
AS 5) DAF 
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0900 
0901 
0902 
0903 
0904 


0905 
0906 
0907 
0908 
0909 


0910 
0911 
0912 
0913 
0914 


0915 
0916 
0917 
0918 
0919 


0920 
0921 
0922 
0923 
0924 


0925 
0926 
0927 
0928 
0929 


0930 
0931 
0952 
0933 
0934 
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24935'N 
GMT A 
0935 23.5 
0936 23.5 
0937 23.5 
0938 23.5 
0939 23.5 
0940 23.5 
0941 23.5 
0942 23.5 
0943 23.5 
0944 23.5 
0945 23.5 
0946 23.5 
0947 23.5 
0948 23.5 
0949 23.5 
0950 23.5 
0951 23.5 
0952 23.6 
0953 23.6 
0954 23.6 
0955 23.6 
0956 23.6 
0957 23.6 
0958 23.6 
0959 23.5 
1000 23.5 
1001 23.5 
1002 23.5 
1003 23.5 
1004 23:5 
1005 23.5 
1006 23.5 
1007 23.5 
1008 23.5 
1009 23.5 


12 MARCH 1960 


77°34 'W 


is) 
Ww 
O nv nV OO OV 


No 
WN 
OO OV O) OV 


oouw wo uuu uw ow Ww Uo aos uy vo ooo wy uw uu 


uous oo 


NAA A A Ov OV OV OV OV Ann oO On OV OV OV OV OF AXA AH DNAAA DA 


DaAAD OO 


DANA OO DAHA OD NAAN AD AW AAA A OW NAA” AW DAAA A 


Aa nD OV 


1045 
1046 
1047 
1048 
1049 


1050 
1051 
1052 
1053 
1054 


1055 
1056 
1057 
1058 
1059 


1100 
1101 
1102 
1103 
1104 


1105 
1106 
1107 
1108 
1109 


1110 
ial 
1112 
1113 
1114 


1115 
1116 
1117 
1118 
EUS, 


TONGUE OF THE OCEAN 


THERMAL ARRAY DATA 


12 MARCH 1960 


24°35'N 77934'°W 


1120 
UZ 
1122 
AAS) 
1124 


1125 
1126 
W227 
1128 
1129 


1130 
aL Sal 
ples 2. 
ial 555 
1134 


1S 
1136 
UN 357/ 
1138 
1559 


1140 
1141 
1142 
1143 
1144 


1145 
1146 
1147 
1148 
1149 


1150 
1151 
1152 
15S 
1154 


23. 
25 
25 


NAA A OA Oo OV OV OV OV NAVA OO Oo 0 AV OO On WO OV O OV OV OV 


Na” AVO 


UUDS 
1156 
WLS 7 
1158 
1159 


1200 
1201 
1202 
1203 
1204 


1205 
1206 
1207 
1208 
1209 


1210 
WAM 
L2NA 
1213 
1214 


1215 
1216 
WAIT 
1218 
1219 


1220 
1221 
1222 
1223 
1224 


1225 
1226 
1227 
1228 
1229 


uous uauuw uo NO) AO) ©) Od FO | oo uo oo wo ou oy ou WY 


uous wy 


OO OD AO OF OO) OF OF OV OV OV OF OF OV OV oO’ OF OF OF OA OO OV OV OV OF OV OF 


O’ OV OF OF OV 


DNAAADD DD Ov OV OV OV) OV OV OV O*V OV OF HAaAVdD) VW Ov OV OV OV OV Oy OV OV OV OV 


AAA”ADA A 


THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 12 MARCH 1960 
24035'N 77°34°W 


E GMT A D E GMT A D 
23.6 1305 23.5 23.6 23.6 1340 235.5 23.5 
23.6 1306 23.5 23.6 23.6 1341 23.5 23.5 
23.6 1307 23.5 23.6 23.6 1342 23.6 23.5 
23.6 1308 23.5 23.6 23.6 1343 23.6 23.5 
23.6 1309 23.5 23.6 23.6 1344 23.6 23.5 
23.6 1310. 23.5 23.6 23.6 1345 23.6 23.5 
23.6 1311 23,5 23.6 23.6 1346 23.6 23.5 
23.6 1312 23.5 23.6 23.6 1347 23.6 23.5 
23.6 1313 23.5 23.6 23.6 1348 23.6 23.5 
23.6 1314 23.5 23.6 23.6 1349 23.6 23.5 
23.6 1315 23.5 23.6 23.6 1350 23.6 23.5 
23.6 1316 23.5 23.6 23.6 13551 23.6 23.5 
23.6 1317 23.5 23.6 23.6 1352 23.6 23.5 
23.6 1318 23.5 23.6 23.6 1353 23.6 23.5 
23.6 1319 23.5 23.6 23.6 1354 23.6 23.5 
23.6 1320 23.5 23.6 23.6 1355 23.6 23.5 
23.6 1321 23.6 23.6 25.6 1356 23.6 23.5 
23.6 1322 23.6 23.6 23.6 1357 23.6 23.5 
23.6 1323 23.6 23.6 23.6 1358 23.6 23.5 
23.6 1324 23.5 23.6 23.6 1359 23.6 23.5 
23.6 1325 23.5 23.6 23.6 1400 23.6 23.5 
23.6 1326 23.5 23.6 23.6 1401 23.6 23.5 
23.6 1327 23.5 23.6 23.6 1402 23.6 23.5 
23.6 1328 23.5 23.6 23.6 1403 23.6 23.5 
23.6 1329 23.6 23.6 23.6 1404 23.6 23.5 
23.6 1330 23.6 23.6 25.6 1405 23.6 23.5 
23.6 1331 23.6 235.6 23.6 1406 235.6 23.5 
23.6 1332 23.6 23.6 23.6 1407 23.6 23.5 
23.6 13335 23.6 23.6 23.6 1408 23.6 23.5 
23.6 1334 23.6 23.6 23.6 1409 23.6 23.6 
23.6 1335 235.6 23.6 23.6 1410 23.6 23.6 
23.6 1336 23.6 23.6 23.6 1411 23.6 23.6 
23.6 1337 23.6 23.6 23.6 1412 23.6 23.6 
23.6 1338 23.6 23.6 23.6 1413 23.6 23.6 
23.6 1339 23.5 23.5 23.6 1414 23.6 23.6 


THERMAL ARRAY DATA 


TONGUE OF THE OCEAN 12 MARCH 1960 
24°35'N 77934'W 


E GMT A D E GMT A 
23.6 1650), Dke5 Dab DHA7/ 1525 23.6 
23.6 WABI DEG BSWh Bay UG2AG 2866 
23.6 WARD D5 Dela D307 1527 23.6 
23.6 WAGs D535 25,5 De57/ 1528 23.6 
23.6 WAG! 23.5 D235 2DS.7/ 1G29 DIG 
23.6 1455 23.5 23.5 25.7 1530 23.6 
23.6 WARS Die O85 De .7/ U5SL DEE 
23.6 1457 23,6 23,5 23,7 1532 23.6 
23.6 1458 23.6 23.5 23.7 1533 23.6 
23.6 WAS) D866 23,5 25,7 1534 23.6 
23.6 1500 23.6 22.5 25.7 1535 23.6 
23.6 UWE0iL DEF DR D507 1536 23.6 
23.6 1502 2555 23,5 B57 1537 23.6 
23.6 1503 23,5 23,5 25,7 1538 23.6 
23.6 WEVA DS Diath Dey. 9) U5) 23.6 
23.6 1505 D35 DEA DHF) L520) 23.6 
DS LAS DEG DEA 2B.7/ P540 2556 
De 6) UE07  QBoB° Dsisih. 2.7) 1542 23.6 
DG W508 2555) 2354) 2357 1543 23.6 
25,7) UWS06) BB “ASI 9 3).5/ 1544 23.5 
DE 7 WG) Assos Bssb) 247 1545 23.5 
2a USL As 5 Av.8 24,7 UWA 23,5 
23nT U5I2 BB55 23.5 93 7 UWA BSG 
DET) GS 2.5 BYsG DS.7 1548 23.6 
DE, 7 Use 2385 2504 23586 1549 23.6 
DET VSS 2585) 2 5eto 236 1550 23.6 
DSF 156 25,5 2B4 23.6 1551 23.6 
DST) WNT DS. Dsk ASG 1552 23.5) 
Da, WSs) 23N5)  25e4) 256 1553 23.5 
DE) T519 23525 23.4 23.7 1554 23.5 
BE AT) 1520 23.5 25.5 25.9) 1555 23.5 
BT 152) 28,5 28.5 25.7 1556 23.5 
DE 7) W32D DH BeoG | as3.7) P55 7 25e5 
DEG] 15235 2585) 2365 Daz, 1558 23.5 
Dee) 1504 B3.6 B85 B35.7 1559 23.5 
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TONGUE OF THE OCEAN 12 MARCH 1960 
24°035'N 77934'W 


E GMT A D E 
P50 1635 23.6 23.3 23.6 
D5 51) 1636 23.6 23.3 23.6 
23.0 V W637 2558 Z2Bo2 2506 
25 yey) 1638 23.6 23.3 23.6 
23.7 1639 23.6 23.2 23.6 
2557 1640 23.6 23.1 23.6 
23.6 1641 23.6 23.0 23.6 
23.6 1642 23.6 23.1 23.6 
23.6 1643 23.6 23.2 23.6 
23.6 1644 23.6 23.1 23.6 
23.6 1645 23.6 23.1 23.7 
23.6 1646 23.6 23.2 23.7 
23.6 1647 23.6 23.5 23.7 
23.6 1648 23.6 23.3 23.7 
23.6 1649 23.6 23.3 23.7 
23.6 1650 23.6 23.3 23.7 
23.6 L68l 23.6 2355 25o7/ 
23.7 1652 23.6 23c2° 25o7/ 
23.7 W655 25,9 28o2 A5ot/ 
23.7 1654 23.6 23.1 23.7 
2IGY 1655 23.6 23.2 23.7 
De 1 V6D6u 2562522 ny, 
23.7 1657 23.6 23.2 23.7 
23.7 1658 23.6 22.9 23.7 
23.7 1659 23.6 22.9 23.7 
Do Y LAO 23566 2259 25o7/ 
23.7 UAL 2506 2259 2icl/ 
23.7 1702 23.6 22.9 23.7 
23.7 1703 23.6 22.9 23.6 
23.7 1704 23.6 22.9 23.6 
D2oU/ 1705 23.6 22.9 23.6 
23.7 1706 23.6 22.9 23.6 
23.6 1707 23.6 22.9 23.6 
23.6 1708 23.6 22.9 23.6 
23.6 1709 23.6 22.9 23.6 
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24935*N 77°34°W 


GMT A D E 


WAS 23,6 22ol B2doh 
WAG 23,6 2257 255 
WHY 2366 22of 25.5 
IV4B. 23,6 2257 23.5 
UWVE®) 23,6 2257 25.6 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24°935'N 77934'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE) (KNOTS) (LOCAL) (METERS) (° TRUE) (KNOTS) 


090940 10 033 oll 091545 10 059 6 
090945 25 303 6 091600 25) 337 5 
090948 50 287 4 091605 50 319 Be) 
090952 US 306 Be) 091610 75 306 4 
090959 100 DBT) od 091615 100 296 2 
091002 150 290 2 091625 150 299 3 
091007 200 288 35 091635 200 289 4 
091029 10 058 7 -6 091702 10 360 -6 
091033 25 315 -6 091706 25 295 4 
091040 50 284 4 091710 50 291 ae) 
091055 UD 295 35, 091717 75 291 ae) 
091100 100 287 ae) 091723 100 285 2 
091108 150 289 ® 091734 150 286 3 
091115 200 <2 OSNES 200 289 3 
091143 10 066 6 091802 10 015 6 
091147 25 311 5 091808 25 301 4 
091151 50 288 4 091815 50 289 52) 
091158 75 293 .3 091821 75 291 ne 
091203 100 288 32 091826 100 <.2 
091208 150 20m 52 091832 150 288 3 
091215 200 294 3 091840 200 285 5 
091237 10 058 6 091900 10 360 6 
091243 25 301 aD 091907 25 297 4 
091248 50 288 45 091914 50 295 5% 
091253 75 289 652 091924 75 <.2 
091258 100 290 68) 091930 100 290 2 
091305 150 286 3 091940 150 287 3 
091310 200 294 3 091948 200 289 3 
091337 10 053 -6 092015 10 029 4 
091345 25 325 4 092025 25 010 55 
091350 50 286 4 092030 50 354 ae) 
091357 75 294 53) 092042 75 359 55) 
091402 100 291 .3 092050 100 360 2) 
091410 150 294 a2 092055 150 <.2 
091417 200 290 4 092102 200 <2 
091447 10 056 -6 092125 10 026 2 
091457 25 327 -6 092145 25 335 2 
091501 50 337 4 092155 50 327 52 
091506 75 338 52 092200 75 319 me: 
091510 100 343 2 092220 100 308 a2 
091520 150 350 4 092237 150 <.2 
091526 200 359 4 092255 200 So 72 


CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24935'N 77934'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE) (KNOTS) (LOCAL) (METERS) (° TRUE) (KNOTS) 
092310 10 <.2 100645 10 055 a” 
092345 25 319 .3 100652 25 061 2 
100005 50 328 62 100701 50 032 3 
100012 75 308 <2 100707 75 029 a) 
1000 20 100 <.2 100712 100 052 5 
100027 150 <.2 100730 150 <.2 
100031 200 <2 100735 200 <.2 
100115 10 022 a2) 100800 10 360 32 
100120 25 359 4 100820 25 353 <.2 
100125 50 360 Ie) 100830 50 360 <.2 
100130 2) 359 .3 100836 75 <.2 
100136 100 360 63 100840 100 354 4 
100142 150 <.2 100845 150 <.2 
100146 200 Soa 100850 200 <.2 
100218 10 022 08) 100930 10 360 4 
100233 25 360 4 100940 25 360 .3 
100236 50 070 68 100945 50 <.2 
100240 75 068 4 100950 75 <.2 
100244 100 086 6& 100955 100 <.2 
100249 150 <.2 101000 150 <.2 
100253 200 <.2 101005 200 088 oS) 
100 320 10 035 .5 101030 10 306 53 
100331 25 036 4 101036 25 328 .3 
100337 50 033 4 101042 50. <.2 
100342 75 044 a2 101045 US <.2 
100347 100 067 32 101057 100 327 <.2 
100352 150 <.2 101100 150 360 <.2 
100358 200 <.2 101110 200 360 3 
100427 10 044 4 101138 10 313 3 
100434 25 036 4 101143 25 343 4 
100439 50 034 4 101150 50 360 2 
100445 75 061 4 101200 75 332 <.2 
100449 100 068 62 101215 100 353 2 
100453 150 <P. 101225 150 049 2 
100500 200 <.2 101232 200 057 35 
100537 10 046 2 101300 10 025 4 
100548 25 020 .25 101307 25 360 4 
100556 50 351 ae, 101310 50 337 <.2 
100559 75 007 .3 101328 75 345 .25 
100612 100 021 4 101332 100 <.2 
100619 150 <.2 101337 150 032 3 
100624 200 <.2 101345 200 051 35 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24°935'N 77°934'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE) (KNOTS) (LOCAL) (METERS) (° TRUE ) (KNOTS) 
101405 10 022 5 102035 10 021 5 
101420 25 347 4 102039 25 356 3 
101425 50 <.2 102044 50 319 42 
101427 75 346 225 10 2050 75 354 53 
101440 100 360 3 102055 100 359 3 
101445 150 041 4 102100 150 049 4 
101450 200 062 5 102105 200 066 2 
101515 10 360 5 102140 10 360 _5 
101525 25 353 a 102144 25 <.2 
101530 50 345 “3 102147 50 316 125 
101535 75 350 HD 102152 75 339 3 
101543 100 044 4 102158 100 353 325 
101547 150 061 w45 102204 150 036 5 
101558 200 071 a5 102210 200 <.2 
101645 10 020 55 102245 10 022 45 
101655 25 358 =) 102249 25 <.2 
101705 50 344 52 102251 50 328 2 
101712 75 <2 102257 75 <2 
101718 100 033 a 102300 100 349 2 
101724 150 052 5 102307 150 035 52 
101729 200 069 55 102312 200 <p?) 
101746 10 026 a5 102350 10 028 5 
101750 25 <.2 102355 25 352 8 
101759 50 <i?) 110002 50 <.2 
101802 75 <.2 110005 75 340 32 
101805 100 359 8 110015 100 347 3 
101810 150 050 aA 110025 150 046 4 
101817 200 061 F2 110035 200 027 2 
101840 10 025 5 110100 10 032 4 
101843 25 357 oD 110105 25 357 3 
101850 50 345 3 110110 50 360 3 
101856 75 <.2 110117 75 022 oS 
101902 100 045 43 110125 100 020 3 
101907 150 054 aS 110128 150 047 4 
101914 200 051 _B 110134 200 024 3 
101937 10 023 _5 110204 10 338 4 
101940 25 <a. 110208 25 353 a3 
101944 50 <22 110215 50 018 .35 
101950 75 <E2. 110218 75 026 fh 
101955 100 359 2 110223 100 033 45 
102000 150 044 aS 110228 150 026 15 
102005 200 <2 110234 200 027 5 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24°35'N 77934'W 


TIME DEPTH ‘DIRECTION VELOCITY TIME DEPTH ‘DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE ) (KNOTS) (LOCAL) (METERS) (° TRUE ) (KNOTS) 
110305 10 054 .5 110940 10 035 5 
110308 25 031 -6 110943 25 027  B 
110314 50 046 -6 110945 50 048 .3 
110318 75 052 oD 110952 75 043 4 
110323 100 041 ae) 110958 100 028 o& 
110328 150 O51 .5 111004 150 026 4 
110345 200 033 .5 111010 200 050 -6 
110410 10 027 -6 111040 10 035 5 
110417 25 023 62) 111046 25 360 4 
110423 50 019 oS 111050 50 360 3 
110428 75 046 -6 111055 75 360 .3 
110432 100 039 a) 111100 100 357 52) 
110435 150 051 62) 111106 150 019 .4 
110442 200 036 oD 111112 200 044 aD 
110512 10 040 4 111133 10 038 5 
110515 25 360 4 111137 25 355 4 
110520 50 019 6 111142 50 360 4 
110530 75 033 4 111146 75 354 .3 
110535 100 038 a) 111152 100 335 oF 
110540 150 046 5 111158 150 021 .4 
110550 200 031 aD 111204 200 053 a) 
110620 10 035 Ae) 111224 10 045 .5 
110625 25 023 oD 111228 25 360 4 
110630 50 020 Be) 111233 50 042 4 
110638 75 O11 23 111237 U3 360 “2 
110650 100 020 a) 111242 100 360 .3 
110655 150 042 4 111251 150 028 .5 
110700 200 025 ) 111256 200 054 55 
110745 10 047 -6 111317 10 079 52) 
110749 25 031 Ae) 111321 25 038 .5 
110752 50 ~ 022 4 111325 50 038 a5) 
110756 75 039 4 111350 75 040 4 
110802 100 036 4 111335 100 359 a) 
110805 150 036 4 111339 150 026 .5 
110811 200 O41 .5 111344 200 056 -45 
110839 10 O51 -6 111404 10 065 -6 
110843 25 045 6D 111408 25 030 5 
110846 50 O51 4 111412 50 035 oD 
110851 75 042 oD 111416 75 051 a) 
110901 100 039 5 111420 100 035 .5 
110906 150 034 4 111424 150 036 .6 
110910 200 060 oD 111428 200 064 53 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24035'N 77°934'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (9° TRUE ) (KNOTS) (LOCAL) (METERS) (° TRUE ) (KNOTS) 
111448 10 048 a6 112049 10 015 4 
111454 25 022 52) 112058 25 <.2 
111459 50 028 HD 112100 50 045 5 
111502 75 028 4 112105 75 059 -6 
111506 100 036 a) 112110 100 063 -6 
111510 150 060 -6 LAAN US 150 063 22 
111514 200 084 4 112120 200 <.2 
JIL DEYS 10 061 8 112145 10 340 523 
LULess 25 029 52) 112200 25 <.2 
111542 50 064 mo) 112205 50 035 4 
111550 UZ 054 -6 UUL22ZN UD 360 a) 
ISS 100 059 -6 112218 100 030 23 
th ayay7/ 150 068 -6 112223 150 063 62 
111600 200 087 .6 2252) 200 059 52) 
111708 10 062 .8 112300 10 250 aS) 
111720 25 057 aD) 112313 25 <.2 
WIL 22 50 052 4 GIB ES 50 097 a) 
WL A7/ Te) 038 -6 25272. 75 086 4 
111734 100 043 6 112328 100 090 4 
WL 357/ 150 048 51 S255 150 078 4 
111740 200 058 -6 112345 200 <.2 
111802 10 070 .8 120014 10 170 4 
111815 25 032 2) 120020 25 <.2 
111819 50 028 -6 120023 50 101 4 
111823 75 047 6 120050 WS 081 3D 
111826 100 049 6 120036 100 077 ae) 
111830 150 067 6) 120040 150 072 a) 
111835 200 079 -6 120045 200 126 =f 
111900 10 040 13 120110 10 158 4 
111909 25 <2 120115 25 <.2 
ES 50 042 2D) 120119 50 102 4 
WiLL Ss 75 045 .6 120124 75 078 a2) 
111918 100 053 5 120127 100 075 = 
111923 150 057 5 120130 150 068 aD 
O27 200 075 5 120138 200 <.2 
111950 10 <2) 120210 10 132 52) 
PLV955 25 <2 120216 25 <r 
112000 50 360 4 120220 50 081 52) 
112003 75 360 “2 120227 Ue 074 .6 
112008 100 360 5 120234 100 078 6 
112020 150 017 a2) 120240 150 071 .6 
112023 200 <2 120245 200 SF 


CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24°35'N 77°34'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (°TRUE ) (KNOTS) (LOCAL) (METERS) (° TRUE) (KNOTS) 
120314 10 118 525) 120903 10 127 -6 
120321 25 Sof 120907 25 128 4 
120323 50 <.2 120911 50 112 4 
120 330 75 057 -6 120918 75 112 4 
120334 100 060 .65 120924 100 O71 -6 
120340 150 061 -6 120930 150 064 od 
120355 200 031 aD 120935 200 042 ) 
120424 10 094 3 120957 10 L28) ol 
120428 25 106 Be) 121000 25 151 #5 
120434 50 086 4 121005 50 120 .2 
120439 > 064 -6 121013 75 106 4 
120442 100 067 8 121020 100 073 a2) 
120449 150 082 -6 121025 150 073 a 
120456 200 090 3 121028 200 043 22) 
120520 10 083 a) 121050 10 123 .8 
120524 25 086 Bm) 121055 25 145 4 
120530 50 106 4 121100 50 109 .2 
120535 Vz 055 -6 121113 75 107 52) 
120538 100 060 od LAUIY 100 075 .5 
120544 150 062 od 121122 150 061 of 
120552 200 054 4 121125 200 035 .6 
120618 10 086 3 121155 10 143 a] 
120624 25 105 .35 121203 25 125 4 
120628 50 110 4 121205 50 100 .2 
120632 75 068 4 121213 TD 106 .3 
120637 100 056 aH. 121223 100 084 a) 
120 642 150 060 oW/ 121228 150 070 .6 
120646 200 043 5) 121235 200 065 .5 
120705 10 115 -6 121320 10 126 1.0 
120710 25 147 a) 121325 25 122 22 
120716 50 118 4 121330 50 119 62 
120730 75 097 .5 121337 75 113 5D 
120733 100 080 of 121345 100 095 .35 
120750 150 090 ah 121353 150 093 -6 
120755 200 064 «4 121355 200 100 -4 
120810 10 113 -6 121410 10 122 iO 
120815 25 136 4 121425 25 132 5 
120818 50 116 a2) 121430 50 096 a2 
120823 75 114 4 121445 75 108 4 
120828 100 089 -6 121452 100 100 a5 
120833 150 090 mo 121457 150 097 3 
120841 200 060 4 121500 200 080 oDD 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24935'N 77934'W 


TIME DEPTH DIRECTION VELOCITY TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE ) (KNOTS) (LOCAL) (METERS) (° TRUE ) (KNOTS) 
131530 10 192 oD 132045 10 133 a) 
131533 25 145 -6 132050 25 186 6 
TLS 557/ 50 1s 55 132055 50 147 5 
131542 UD 141 <D 132100 US 145 42D 
131547 100 126 BD 132104 100 136 2 
EMSS 150 159 4 132108 150 126 5 
USLSDS 200 <2 132115 200 128 5 
131620 10 25 4 132135 10 129 -6 
131622 25 158 -6 132145 25 153 -6 
131628 50 143 22 S250 50 147 .6 
131630 12D 136 “2 132154 75 eS -6 
131638 100 127) = 132158 100 15 .6 
131643 150 55 -6 132200 150 125 aD 
131647 200 L352 53 132205 200 Wily .4 
S51 7/1, 10 WSS7/ 35 132223 10 129) a6 
ls 25 UD -6 132228 725) 150 -6 
PSl725 50 140 6 132230 50 128 aD 
131730 UD> 1) a2 132238 VE 145 -6 
131734 100 125 6 132248 100 128 -6 
WIT SS7/ 150 143 -6 132253 150 130 .4 
131743 200 140 4 132255 200 US) a2 
131809 10 130 4 140010 10 128 ao) 
131814 2S 129 -6 140020 25 168 6 
131817 50 127 -6 140024 50 136 oD 
131822 YD 155 4 140027 UE W27/ 52 
131830 100 122 od 140030 100 120 ae 
131835 150 126 22 140034 150 iS 22. 
131845 200 124 a2) 140040 200 132 42 
131903 10 120 -6 140103 10 155 3D 
131906 25 129 -6 140106 DE 168 ae) 
131910 50 126 -6 140112 50 162 4 
131915 75 126 -6 140116 UD 129 2D 
131916 100 126 oO 140120 100 138 4 
131928 150 124 -6 140125 150 55 52) 
131930 200 126 4 140129 200 <.2 
131955 10 Was a 140148 10 124 a) 
132004 25 150 4 140153 25 169 4 
132008 50 146 A} 140156 50 145 a2) 
132014 VE 145 a) 140200 715 140 2D 
132018 100 2 6 140204 100 55 52 
132022 150 156 A) 140207 150 Wil 4 
132026 200 145 <2 140215 200 128 .2 
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CURRENT OBSERVATIONS 


TONGUE OF THE OCEAN 
24°35'N 77°34'W 


TIME DEPTH DIRECTION VELOCITY 
(LOCAL) (METERS) (° TRUE ) (KNOTS) 
140235 10 120 6 
140255 25 164 8 
140300 50 126 4 
140305 75 145 a5 
140310 100 146 4 
140320 150 155 4 
140324 200 120 32 
140400 10 133 6 
140405 25 146 .6 
140408 50 155 4 
140414 75 128 6 
140418 100 124 5 
140422 150 146 5 
140429 200 121 aS 
140458 10 145 .6 
140502 25 146 6 
140505 50 136 5 
140510 75 138 4 
140515 100 130 4 
140520 150 131 38 
140527 200 128 2 
140553 10 115 6 
140558 25 149 5 
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APPENDIX VI 


RADIATION DATA 


The following is a listing of incident and reflected radiation data. 
The points were picked off the Brown recorder chart paper, averaged over 


1/2 hourly intervals and tabulated. 
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REFLECTED RADIATION DATA 
GR CAL 
cm2 
TONGUE OF THE OCEAN 
24935'N 77°934*W 


LOCATION: ST'B'D LOCATION: PORT LOCATION: STEM 
HOUR SPAN 9 10 11 9 10 11 9 10 wil 

MARCH MARCH MARCH MARCH MARCH MARCH MARCH MARCH MARCH 
0500-0 530 00 .00 .00 .00 .00 .00 .00 .00 .00 
0530-0600 .00 .00 -00 .00 .00 -00 .00 .00 .00 
0600-0630 al? .05 .28 - 16 -06 ei - 16 05 ~7/ 
0630-0700 -42 3.46 76 .29 60) HWA -42 oD - 60 
0700-0730 -74 2.04 1.84 aol, 9 Iles -60 1.26 1.45 
0730-0800 2 2555 2oA4il oS Wes 249 728) 1435/7545 
0800-0830 s/  2qt8 Zoo ol ees Ih Sil 666 1.50 Lo d7 
0830-0900 iets) 2690) 2.05 50) its} 1 BS 1,08 2.05 Wis 
0900-0930 5o58 AS 2oEh . 80 535) LA (0)7/ 1.06 o JY) asi5 


0930-1000 5,29 35,05 2o7/5 69 .68 92 1.00 47 228 
1000-1030 2570 3,083 2,97 -69 52D 5 Wil 2 SS) 54 - 40 
1030-1100 2o25 BoB) 2,28 .68 5 De - 66 Lol WoO2 = Shs} 
1100-1130 U.7D ZOO w,95 . 86 > Dil 64 1.04 1.14 1.26 
1130-1200 LO to98 i, 9y) .89 . 56 -61 LoO4 Wels sey 
1200-1230 1,692 2,02 1.95 94 -61 5 Be) Wold Wot oil 
1230-1300 215 205 1,98 . 80 OD 522) Lol® tol2 wot2 
1300-1330 186 9 2204) 927205 5 UZ 54 - 56 Uol® W.@2 Uo ue 
1330-1400 1670 2,06 2.02 LD 45 . 46 L604 1.05. 0)7/ 
1400-1430 Lo/) Wo99 Aoi 43 5 DY) 45 atk} Ilo is} 1.08 
1430-1500 DDT EDA) 2a 49 -56 . 60 1.03 1.04 1.00 
1500-1530 292 J5ML 2,90 -63 . 58 54 397 U0S wil 
1530-1600 2.60 3.08 3.74 65 -56 52 (5 Wo@L WoO 
1600-1630 256) 28) 5/014 DD 62 - 50 932 oly itor 
1630-1709 DB Rol) 2a li -43 .48 1.02 AQIS) Pa, 
1700-1730 1698 2552 2oilts 44 522 42 -61 44 .89 
1730-1800 502) Wows is ils} - 36 5 8) 5 BY) Ot .26 47 
1800-1830 ~ 32 .22 . 58 a2 o LY) . 34 2 22 34 
1830-1900 22 3 ail 529) 22 o ail . 38 .22 Soil . 38 
1900-1930 5A . 38 325 52 . 38 .25 5 Ail . 38 BoD 
1930-2000 oY .00 -00 5 7 .00 .00 5 WT .00 .00 
2000-2030 .00 -00 .00 .00 .00 .00 .00 .00 .00 
TOTALS 45.76 57.40 54,45 15.31 16.23 20.80 21.54 23.19 24.84 
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INCIDENT RADIATION DATA 
GR CAL 


cu2 


TONGUE OF THE OCEAN 
24°935'N 77934'W 


LOCATION: TOP AERO SHACK 


HOUR SPAN 9 10 


11 


12 


MARCH MARCH MARCH MARCH 


0500-0 530 0.0 0.0 
0530-0600 0.0 0.0 
0600-0630 0.0 0.3 
0630-0700 1.4 Bot 
0700-0730 4.9 5.9 
0730-0800 7.1 11.6 
0800-0830 6.2 18.1 
0830-0900 18.3 22.8 
0900-09350 27.4 24.1 


0930-1000 28.8 29.8 
1000-1030 30 .6 32.3 
1030-1100 35.1 36.1 
1100-1130 25.1 37.9 
1130-1200 30.7 38.8 
1200-1230 32.7 38.0 
1230-1300 36.0 38.1 
1300-1330 36.1 37.8 
1330-1400 26.3 36.2 
1400-1430 22.7 B5)5 1/ 
1430-1500 29.0 30.7 
1500-1530 26.9 27.2 
1530-1600 20.9 22.0 
1Luc0-1630 15.4 17.5 
1630-1700 11.6 11.5 


1700-1730 7.8 7.0 
1730-1800 3.5 2.8 
1800-1850 0.5 0.3 
1830-1900 0.0 0.0 
TOTALS 485.0 563.2 


* ESTIMATED VALUES 
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MARCH MARCH MARCH 
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